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THE INFLUENCE OF VISUAL PERCEPTION
ON THE ACADEMIC PERFORMANCE OF
THE MENTALLY RETARDED

Shirley A. Knapp, Ed.S.
Western Michigan University, 1971

Visual perception refers to the process of receiving and
analyzing sensory information through the medium of the eye.

The

report extensively surveys literature concerning the developmental
processes and characteristics of visual perception.

The research

tended to show a relationship between visual perceptual maturity
and academic achievement.

The prominent remedial programs were

discussed in conjunction with supporting or disputing research
concerning the alleged benefits.

Finally, studies dealing with

the visual perception of the mentally retarded were proffered.
A research project was conducted with mentally retarded
and non-retarded subjects, matched according to mental age.

The

Frostig Developmental Test of Visual Perception was administered.
.There was not a demonstrated significant difference (p_> .05 level)
between the raw scores of the two groups but there was significant
difference between the perceptual quotients (p^c.OOl level).
shortcomings of the research were delineated.

The

Future replication

and other research in this area was highly advocated.
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INTRODUCTION
Mental Retardation:

A Social Issue

The mentally retarded have long been oppressed and labeled as
a nemesis of society's progress.

Historically, the best life they

could possibly expect was that of a beggar, and they often received
very cruel, sadistic punishment.

Even many religious groups considered

the mentally retarded individual to be a "witch”, or that they "pos
sessed evil spirits” , and it is estimated that 100,000 mentally
retarded were executed between the mid-fifteenth and seventeenth
centuries (Gearhart, 1967).

Jean Itard's efforts at teaching the"Wild

Boy of Aveyron" served as the needed impetus for fostering the belief
of some enlightened Frenchmen that education could increase the
self-actualizing potential of many mental retardates.

On the basis of

Itard's limited successes Edouard Seguin founded a school for the
mentally retarded in 1837.

He arrived in the United States in 1848 and

was instrumental in establishing several institutions for the mentally
retarded, thus he is considered by many to be the founder of the
mentally retarded programs in this country (Gearhart, 1967).
Fortunately, today, the morals of most civilized cultures will
not permit the atrocities that occurred in the past.

Michigan's Con

stitution charges local school districts with the responsibility of
enforcing mandatory education for all school-age children and Michigan
Public Law R-340 provides that local school districts may have special,
classes for the mentally retarded youngsters.

The Michigan Association

1
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of Intermediate District Special Education Administrators (1968, p. 90)
stated the special education enrollment requirements for the mentallyhandicapped as:
A pupil shall be considered as enrolled as a member
of the program under this act, as determined through
diagnostic study, if (a) he is mentally handicapped and
potentially socially competent, (b) he is mentally handi
capped but prognosis is such that he may appear neither
academically educable nor potentially socially competent
but who may with training become at least partially
self-supporting.
The former is considered Type A, educable mentally handicapped
and the latter as Type B, trainable mentally handicapped.

Thus, the

pupil who is intellectually able but is not making satisfactory progress
and adjustment is excluded from this program.
Mental retardation has had many diversified concepts through
the years and to this day ambiguities remain and thus, not a single
universal definition is acceptable.

One widely accepted definition

(Stevens & Haber, 1965) is, "Mental retardation refers to sub-average
general intellectual functioning which originates during the develop
mental period and is associated with impairment in adaptive behavior."
Another widely quoted theory, developed by Hebb, is that mental
retardation is a deficit of intellectual functioning resulting from
varied intra-personal and/or extra-personal determinants, but having
as a common proximate cause a diminished efficiency of the nervous
system, thus entailing a reduced general capacity for growth in per
ceptual and conceptual integration and consequently in environmental
adjustment (Robinson & Robinson, 1965).

Doll and others adhere to

the belief that an individual must first be assessed as socially
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incompetent before adjudging him mentally incompetent (Sarason, 1959).
The World Health Organization (WHO) of the United Nations recently
reported that the proportion of children regarded as educationally
sub-normal varied greatly according to the criteria employed (Robinson
& Robinson, 1965, p. 40).

The American Psychiatric Association has

originated a proposal that categorizes mental retardates according to
intelligence quotient (IQ) ranges as follows:

severely deficient, 20

to 35; moderately deficient, 35 to 52; and mildly deficient, approxi
mately 52 to 75 (Bensberg, 1965).

This categorization is more pre

ferred than the older practice of delineating mental retardates
according to IQ ranges as follows:

"idiots", 0 to 30; "imbeciles",

30 to 50; and "morons", 50 to 70.
The diversification of etiologies for mental retardation is
widely accepted.

The population of the mentally retarded is hetero

geneous, i.e., it includes individuals without apparent physical
central nervous system impairment and individuals who suffer from
brain damage from divergent causes, such as cerebral palsey,
meningitis, encephalitis, congenital syphilis, hydrocephaly, brain
lesions, and many others (Sarason, 1959).

Stevens (1965, pp. 2-5)

stated that mental retardation affects 2 to 3 percent of the total
population with the largest percentage (approximately 85 percent)
being in the mildly mentally retarded (mildly deficient) category.

He

further stated that, generally, the mildly mentally retarded have
fewer physical disabilities than the more severely retarded population,
but are slightly more prone to physical abnormalities than are normal
individuals.

However, as a group, while their motor development is
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relatively normal, their eye-hand coordination is subnormal.

Diag

nosis is not usually preferred until after at least one or two years
of regular school experience.
Although the treatment of mentally retarded individuals is
many times improved over past treatment, there is still much that is
needed to insure that every mentally retarded individual is able to
achieve to his maximum potential; socially, emotionally, intellec
tually, and academically.

The twentieth century was the beginning of

empirical research in the field of mental retardation.

One of the

most neglected areas is that of perceptual development of the mentally
retarded child.

This writer could find only minimal superficial

studies of the perceptual development of the mentally retarded,
although it is true that there are significant findings in the general
area of perceptual development, some of which apply equally to the
mentally retarded and normal individuals alike.
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The Study of Perception

Bartley (1958, p. 73) outlines the methods which he pursued
in the study of perception.

Since the majority of the studies of

perception fall within these categories, this writer has elected to
include Bartley's six methodologies of studies as:
(1) Through the study of its comparative aspects.
The perceptual behavior of some animal forms is more
poorly differentiated and represents a cruder set of
sensitivities and a simpler set of relations to exter
nality (the environment) than does behavior in other
forms.
(2) Through the study of changes in perception
in the human being as a function of age. This is the
ontogenetic study of perception. It is, on the one
hand, the study of maturation, and on the other, the
effects of incidental influences that impinge upon the
individual as he progresses through life.
(3) Through
the study of the changes brought about in specific
perceptual reactions as an expression of the learning
process without regard to age.
(4) Through the study
of the subject’s set or stance.
(5) Through the study
of the forms and degrees of completeness, etc., of
perception as a function of presentation time, or
stimulus intensity. And, finally (6), the cultural
influences upon perception, which, of course, determine
what perception develops to be as a function of the
perceiver being part of a group.
The area of perceptual development which is most predomi
nantly focused upon is visual perception.

One has only to survey the

research of this topic, examine the special education staff of most
school districts, or review the recent perceptual literature to
realize its importance.

However, there is not universal acceptance

that a correlation between visual perceptual development and academic
achievement does, in fact, exist.

In addition, there is only scant

information concerning the influence of perceptual development on

5
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the achievement of the mentally retarded.
This paper will attempt to survey existing research of the
problem of visual perception, as it relates to children, the develop
mental question of perception, and its relevancy to academic achieve
ment as a basis for the effect of visual perceptual dysfunctioning
in retrospect to the mentally retarded.

In general, this writer has

attempted to locate studies that are most congruent with Bartley's
second methodological approach or a modification thereof, which
compares perceptual development with mental age.

It is hoped that

the included collection of relevant literature on this topic will
help the reader to acquire additional insight and, also amplify his
awareness of those areas that have been flagrantly void of adequate
research in the past.

A research project was conducted to give

additional information concerning the existing theories and to
supply additional information concerning the perceptual attributes
of the mentally retarded.

Although the research did not produce

truly profound neoteric results, it did tend to substantiate previous
findings and if it serves as contributory impetus for future research
into this probably vital realm of importance to the mentally handi
capped, its creation will have been worthwhile.
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CHAPTER I
PERCEPTUAL RESEARCH STUDY
Methodology of Research

In this chapter the writer will give an overview of per
ception, its theories and formulation, proceed to the field of visual
perception, giving some of the prominent findings concerning its
relevancy to education, and then survey the existing studies that
deal with the visual perception of mentally retarded individuals.
Although the major focus of research was on current developments,
some earlier references of prominence were reviewed, especially those
that were believed to be the basis for more recent developments.
The routes of pursuit in attempts to survey the most rele
vant literature in this field were numerous and varied.

Beginning

with 1955, the Educational Index was reviewed under the headings of:
Marianne Frostig, Perception, and Learning; Neurophysiological Dis
orders.

Every seemingly relevant article was categorically listed

for future review.

Earlier volumes of the Educational Index were

scrutinized at random for possible articles, which were keystones
to the research in this field.

The Annual Review of Psychology and

the Psychological Abstracts were superficially perused.

Next, the

card catalogues of both Waldo and the Educational Enrichment Center
libraries and, to a lesser extent, the Michigan State University
Library were thoroughly perused for possible writings that dealt
with the topic.

All Dissertation Abstracts under the topic of

7
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"Frostig, Developmental Test of Visual Perception" were reviewed.
One of the most time consuming aspects was the screening
of references and eliminating those that upon closer investigation,
were incompatible or otherwise not pertinent with the overall scope
of this study.

Studies concerning the perception of animals or

studies measuring the effects of reinforcement and/or punishment
schedules on perceptual performance were not included, with minor
exceptions.

This writer did not presume to be an authority on percep

tion, and therefore refrained from critiques on the results of studies.
Generally, the relevant sources were included regardless of their
apparent quality, although several appeared so grossly deficient that
the findings were disregarded.

Although many articles were screened

out, many of the more relevant resources led to other pertinent data
on the subject, so that a rather extensive bibliography was compiled
upon completion of this study.

However, had all relevant sources

been included the paper would have been too voluminous and its primary
function would have become hopelessly mired in a myriad of indiscerni
ble verbiage.
One of the most striking difficulties encountered was the
ambiguities in the titles and the lack of standardization of the
terms in the field of perception.

In addition, this writer found

only a handful of articles that dealt with visual perception of the
mentally retarded and there appeared to be little continuity of re
search.

For example, this writer encountered several articles that

outlined novice theories, showed superficial substantiating research
on their hypothesis but, usually there was no projection for future
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in-depth research or sufficient follow-up research to substantiate or
disprove the theory.
Although the difficulties encountered in the survey of
research on perception were previously enumerated, it must be
reiterated that the major problem was the elusiveness of the term
"perception".

Under the title of perception, one finds much philo

sophical literature concerning man's perception of his world and the
environmental factors that surround him.

This approach to perception

is typified by writers such as Austin (1962), who questions the
"realities” of what man believes he perceives.

This construct was

entwined in many of the supposedly empirical studies of perception.
However, this writer has endeavored to study the perceptual processes
in a neurological and educational "factual" approach, not discredit
ing that the philosophical approach may also shed light on the
suggestive aspect of perception.
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Overview of Perception

The term "perception" has a long history in philosophy and
psychology (Hamly, 1961).

Perception may be defined as "the process

by means of which an organism receives and analyzes sensory informa
tion" (Fellows, 1968, p. 3).

In relation to this definition, Taylor

(1962) analyzed the "causal chain" as that in which perception occurs
after stimulation but before the emission of a response.

He further

stated that the basis for adaptive behavior originated in perception.
Fergus (1966) defined perception as "the process of information extrac
tion".

He claimed that in practical situations, it is difficult to

differentiate perception, learning, and thinking because the three
are cognitive processes, which are closely interrelated.

Vernon (1954)

elaborated on a theory that perception is contingent on the sense
organs in sensitive areas, responding and transmitting nerve impulses
to the central nervous system.

The central nervous system differenti

ates these impulses by virtue of sheer numbers and frequency of occur
rence; by variance in the rate of adaption and sensitivity of the
sense organ; and by the nerve paths that they ply and the cortical
areas they affect.

He concluded that concerning the receptor areas of

the cortex, the external environment would most likely consist of a
mass of sight, sound, taste, smell, touch, pain, heat, cold, pressure,
joint and muscle sensations, all differentiated in varying degrees of
propensity regarding accuracy, intensity, extensity, localization, and
duration; also, in certain qualities such as color, pitch, et al, which
were peculiar to the type of sense organ stimulated.

10
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Forgus (1966) reported that human senses are differentially
sensitive to specific kinds of stimuli derived from the vast array
of environmental energy.

He cited, for example, that the eye only

responds to stimuli from light energy found in wavelengths ranging
from about 400 to 800 millicrons; that the ear only responds to vibra
tory stimuli that fall well within the 10 to 20,000 cycles per second
category.

Human organisms possess sensory mechanisms, which change

the physical dimensions into message units that can be interpreted by
the central nervous system.

Forgus stated that in daily living the

human organism must adapt to a variety of energy patterns most of
which originate from the external environment, but some result from
internal changes within the organs.

To show the complexity and scope

of the senses of perception the following outline is included:
A.

The exteroceptors, or distance sense
1. Visions, which transduces light energy.
2. Audition, which transduces sound energy.
B. The proprioceptors, or near senses
3. The cutaneous or skin senses, which transduce changes
in touch (pressure), warm, cold, and pain energy.
4. The chemical sense of taste, which transduces changes
in the chemical composition of liquids stimulating the
tongue.
5. The chemical sense of smell, which transduces gases
reaching the nose. Taste and smell are closely related.
The sensation of different flavors within a specific
(e.g., different flavors within the primary tastes of
sweet, sour, salty, and bitter) requires the interaction
of the taste and smell senses.
C. The interoceptors, or deep senses
6. The kinesthetic sense, which transduces changes in
body position and the motion of the muscles, tendons, and
joints.
7. The static or vestibular sense, which transduces changes
in bodily balance.
8. The organic sense, which transduces changes related to
maintaining the regulation of such organic functions as
nourishment, water and sex (Forgus, 1966, p. 7).
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Vernon (1954) also expresses the belief that perceptual
"reconstruction of the external environment" seemingly aims at pre
serving the continuity and stability of the objects in the environment
It appears that continuity of sensory experience is essential even for
correct interpretation of that experience in terms of object perceived
However, Gibson (1966) stated that the physiological processes of
perceiving information may be deficient.

He stated that normal percep

tual organs may fail to work with high intensities of energy, which
causes them to be overstrained.

His theory proclaims that the sense

organs "get out of calibration after abnormal stimulation" and may
cause malfunction in the recovery process.

Vernon and Dember (1963)

believed that perceptual systems may produce errors due to false
expectations of what is to be perceived.
It is known that many individuals do have apparently faulty
perception and that other individuals who usually have adequate per
ception may, under certain circumstances, have faulty perception.
There have been many attempts to gain insight into the variables
causing and the subsidiary effects of the perceptual malfunction, as
will be cited later in the study.

Segall, Campbell, and Melville

(1966) cited studies that attempted to determine racial differences
regarding perception but the results were inconclusive.

They believed

that different cultures, because of the variation in experiences of
their citizens, may cause differences in the individual's perceptual
tendencies.

Segall, Campbell, and Melville compared the effect of

optical illusions on population samplings from varied Western and
non-Western groups.

According to their conclusion, there was greater
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susceptibility to the Muller-Lyer illusion among European as opposed to non-European groups, and different degrees of susceptibility among
various European groups.

However, Kanger (1966) in reviewing the

above study, stated that their experimental design, instrumentation,
and methodology was questionable and that their results were ambiguous.
Also, Rogers (1968) found that "disadvantaged pupils" were deficient
in drawing ability when compared with children from families with
average income.

Riesen (1965) stressed that there is a limit to the

degree of retardation of perceptual abilities that occurs by limiting
experiences.
Cratty (1969) stated that there are excellent laboratory
experiments, involving the resolution of visual-motor distortions,
which some authorities cite as indicative that movement is imperative
to the development of all perceptual judgements.

A series of studies

were cited which demonstrated that self-induced movement best resolved
various visual distortions produced when inspecting grids through
prisms.

Another study by Kilpatrick (Cratty, 1969) showed that subjects

were able to resolve a room illusion problem (a seemingly square roon,
which was actually a trapezoid in shape) when they were permitted to
move a stick or throw a ball around the room or could observe these
actions performed by another individual.

Cratty concluded that studies

in which human beings were able to resolve perceptual distortions
through motor acts tell something about perceptual judgements but he
warns against over-generalization of these findings.
Elan & Duke (1964) stated that historically, two broad areas
of studies have been pursued to explain how organisms utilize sensory
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information.
The first was concerned with the study of the elements of
sensory experience and how they combine via associational
processes to build ideas, percepts, and images. The second
approach viewed the organism as endowed by nature with certain
perceptual integrating processes. This discipline was not
concerned with the elements which made up a percept but with
’wholes' of a phenomenal experience.
(Elan and Duke, 1964)
Thus, an old controversy in the field of perception; "nature versus
nurture".

According to Getzels and Elkins (1964), the empiricists

argue that the individual learns to interpret sensation through
experience and the nativists insist that the "all significant"
aspects of perceiving are unlearned.
These two theories prevailed in different countries and were
the antecedents of modern day theories (Elan & Duke, 1964).

In

England, British empiricism beginning with Hobbes, Lock, Berkeley,
and others, finalized their concepts in the association of James and
J. S. Mill, making a great impact on Western thinking.

These were

the nurturists who emphasized the building of percepts from sensory
impacts.

The laws of association, such as contiguity and frequency,

were applied to perception - especially complex perception of objects,
things, and space - since experience was assumed to originate as
elementary, meaningless, formless, sensory content.

As Gibson (1967)

stated, the empiricist position remained a stronghold late into the
nineteenth century.

It was altered by writers such as Helmholtz,

who introduced the notion of "unconscious inference", which interpreted
incoming sense data in the light of earlier accumulated experiences
Later, Titchener’s concept followed this avenue, explaining complex
perceptions as being derived from past experiences and causing an
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accrual of imaginal ideas and images to a sensory core.
hypothesis was derived from this theme.

The constancy

Accordingly, there is a dis

tinction between sensation and perception; i.e., sensation is a function
of the sensory organs and peripheral nervous system, and perception is
a function of the central nervous system (originating within the upper
brain stem and cerebral cortex).

Intrinsic to the "constancy hypo

thesis" is the belief that failure in the sensation-perception cycle
is in terms of previously mislinked associations (Hochenberg, in
Tibbetts, 1969).
An important subdivision of the empiricists is that advocated
by Brunswik (Gibson, 1967).

Although Brunswik's emphasis on real

objects contrasts with the subjectivism of many empiricists, it is
similar in the notion that perception is dependent on unconscious
inferences from accumulated past experience.

He believed that percep

tion is modified through a process of "submerged mediation", tediously
slow, and void of insight.

Brunswik’s theory of probabilistic cue-

learning assumes that perception is always of the distal object and
must be weighed against a cue-family hierarchy, thus arriving at
the probable validity of the cue.

Inferences come about by chance,

utilizing accumulative previous experiences when the cue and the
referent have been associated, thus perceptual learning occurs,
according to Brunswik.
The Holistic or nature approach later was extended and became
the basis for Gestalt psychology.

The Gestaltists argue that the

parts or elements of perception are only obtainable after the whole
has been perceived.

Gibson (1967) stated that the Gestalt psychologists

with permission o f the copyright owner. Further reproduction prohibited without permission.

emphasize the characteristics of the whole, as a relational pattern
that can not be explained as a sum of discrete and elementary
sensory experiences.

He cited an example of the melody of a song that

retains its original identity despite transposition to another key;
a concept that can not readily be explained by the structuralists or
empiricists. Bell (in Dember, 1964) designated the work of Bell and
Megendie as a contribution to the history of perception, because of
its emphasis on the separation of distinct elements from an apparently
uniform whole.

Intrinsic in the Gestalt theory is the theme that

perception has its own course and sequence of "ontogenetic" develop
ment (Elan & Duke, 1964).

This sequence of development may be describ

ed by the following hierarchy:

perception of the crude whole, differ

entiation of details, and integration of the differentiated parts in
an articulated whole (Coleman, 1953).

The Gestalt position is that

distinctions in development are characteristics of perception because
of the inherent structure of all organisms (Weintraub, 1966).

Accord

ing to Elan and Duke (1964), Gestalt psychology can evaluate a wide
range of perceptual phenomena, but it leaves a broad area of behavior
unaccounted for, most prominently in the area of learning.
A Frenchman, Jean Piaget, had profound influence on American
theories by the introduction of his theory of ontogenetic development
of intellectual abilities and his genetic theory of perception.
According to him there are four main periods in the development of
intellligent behavior:

sensorimotor, from birth to 2 years; preopera-

tional, from 2 to 7 years; concrete operations, 7 to 11 years; and
formal operations, 11 to 14 years (Klausmeier & Goodwin, 1961).

In
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brief, Piaget's views of perceptual development included two rather
distinct theoretical concepts.

Firstly, perception depends on sensory

information, which must be structured in some way by the observer.
Secondly, a developmental scheme is vital to the constructional theory
(Gibson, 1957).

According to Piaget, the perception of the young

child is "centered" in the sense that its organization is dominated
by the Gestalt-like principles of closure, proximity, and good form,
etc., which Piaget calls field effects (Elkind and Koegler, 1954).
This centering renders the child unable to shift perspective so as
to perceive the configuration in a new way.

Further, the child's

perception becomes progressively freed from its domination by field
effects and becomes increasingly logical and abstract.

Elkind and

Koegler further stated that Piaget formulated his decentering theory
in relation to illusions and constancy phenomena, but it has been
found to apply to figure-ground reversals.

Piaget (1970) contended

that one of the latter phases of the child's totality of development
is the development of "conservation".

This theory holds that the

child gradually comes to see that for any given object a change in
one dimension is exactly compensated by an equal change in a second
dimension.

Piaget initially assumed that "identity" and equivalence

conservation occur simultaneously, i.e., that age at which one occurs
is the age of onset for the other.

However, Elkind (1967) reported

Ransom's findings that identity precedes equivalence conservation of
length and continuity.
Another theory propounded by D. 0. Hebb is described by
Gibson (1967).

Hebb's theory hypothesizes that form perception is
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generated by a copying process, but differs in that it is not concealed
in terms of conditioned responses.

"Hebb firmly rejects the notion

that acquisition on specific overt responses to stimulus objects is
the basis of perceptual integration.

His theory does assume integra

tion through repetition and association, but the elements being inte
grated are neural processes."(Gibson, 1967)

There is the suggestion

of motor copy; however, "since eye movements are thought by Hebb to
produce neural excitations, which in turn set up a reverberating circuit
in the brain and gives rise to a perception of form".

According to Hebb

differentiations necessary for correct perception would be learned
slowly through repeated experiences (Weintraub & Walker, 1966).
The summation of the preceding overview of perception warrants
reiteration, that the very foundation on which all perceptual knowl
edge has been built began with theories; theories that grew by means
of often minute shreds of evidence into the groundwork of today's
knowledge.

There are two fundamental theories regarding the develop

ment of perception - nature and nurture.

The basic conflict remains;

as to whether perception is primarily innate, intrinsic, and inborn,
as the naturists believe or, as the nurturists contend, developed
through the learning process.

These two basic theories take several

avenues enroute to an explanation for perceptional malfunctions and
there is little convergence on common grounds.

This overview is not

purported to include the voluminous theories proffered in the area of
perception, but rather, those included were assessed to be most perti
nent to the overall objectives.

The views of some reknown authorities

such as Strauss, Thurstone, Cruickshank, Nephart, et al., were not
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discussed in this section because these specific aspects of perception
will be dealt with later.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Visual Perception

Goins (1958) defines visual perception as the "process by
which phenomena are apprehended by the mind through the medium of the
eye".

Neurologically, it may be stated that visual perception involves

the central nervous system.

Most readers realize that it is the

ciliary muscles of the eyes that presumably control the shape of the
lens to accommodate the various visual stimuli.

Barsch (1967) stated

that after the approximate age of 7, the visual system become auto
matic, i.e., cognitive thought is not required for an individual to
visually perceive.

The average individual of 7 or older can visually

"scan" for information and actual eye convergence is a habitual pro
cedure.

However, it must be remembered that visual perception is a

complex construct and involves much more than the mere automatic pro
cess of seeing.

As Gates (1926) stated, "What we call visual percep

tion is not a single, unitary capacity of power which operates uniform
ly upon all sorts of data and under all conditions".
Although it is only one aspect of visual perception, visual
acuity is a necessary component for good visual perception.

Some

conventional measures of visual acuity are the resolution of parallel
lines, E chart, and the Landolt Ring Test (Gibson, 1967).

However,

none of these measurements will give an absolute measurement of visual
acuity, for as Gibson (1967) has pointed out that practice of various
types can yield significant differences in the scores obtained on
these tests.

20
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The study of visual perception has been diversified and has
taken numerous routes.

Smythies (1956) stated that the research of

the first fifty years of this century tended to show that the sense
of sight is a progressive integration and discrimination process.

He

made the inference that visual perception is initially acquired in
progressive stages such as designated by Poppelreuter.

Smythies

described Poppelreuter's stages in which vision is regained in
patients after cerebral injuries as:
1.
The primitive Gestalt is the visual field, pure and
simple, i.e., visual extension without form.
2.
In stage 2, the field becomes differentiated so that
qualitatively different stimuli are experienced to left or
right without form and without boundary between light and
dark.
3. Next, a surface area is differentiated but without
distinct dimensions. It appears neither horizontal nor
vertical, but the same dimension on all sides.
4.In the fourth stage the mass possess a direction
within the visual field.
5. The fifth is the stage of indeterminate forms. There
is a definite form differentiation, extension or dimension of
the mass which is perceived as somewhat long, small, horizon
tal, etc.
6. Next comes the distinction of several separate masses
within the visual fields.
7. Finally, form is perceived in the strict sense, and
there is distinction of straight lines, curves, geometrical
figures, etc.
An eighth stage may be described in which three-dimensional
depth is added to an entirely flat picture.
A practice for studying visual perception was observation of
the congenitally blind who gain vision as a result of surgery performed
when they have reached physical maturation.

Taylor (1962) took issue

with Hebb's assumption that the visual perceptual development in
infancy was identical to the visual development of the congenitally
blind subjects who have had their vision restored by removal of
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cataracts.

He stated the differences are typified by the facts that

the adult has w e 11-developed non-visual perceptual systems and that,
unlike the infant, the adult's retinal stimuli is modified by the
locomotion of his body.

However, Taylor does allow that there are

some similarities between the adult who has gained vision for the first
time and the young infant.

Riesen (1965) gave the following consider

ation which is applicable to cataract patients:

(1) the degree of

the patient's previous blindness, since he was not in total darkness,
(2) the limit that is imposed on his potentialities for improvement by
the fact that the eye operated on lacks a lens, and (3) the cataract
patient appears to have another visual handicap - jerky movements of
the eyeballs known as "spontaneous nystagmus".
As Dember (1963) reported, Hebb believes there is a universal
acceptance of the belief that the congenitally blind have difficulty
perceiving the square, circle, triangle, sphere, and cube for an
extended period of time after the removal of cataracts.

As a paradox,

the patient needs many weeks before he develops visual recognition of
these objects, although tactual recognition is prompt and accurate.
Hebb reported a patient, whom he described as exceptionally intelli
gent, could recognize only four or five faces two years after the
operation.

Dember also cited that the evidence of Senden, another

investigator in this field, which tended to shew that some traits
that the Gestaltists believe are innate, actually are learned.

How

ever, Dember censured Senden's findings because of his lack of experi
mental design but allowed that his account of the patient's post-operational
inhibition may be a valid consideration in respect to Hebb's theory.
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Kohler (1940) gained insight about visual perception through
observation.

He noted that children gained equal satisfaction from

looking at pictures regardless of whether or not the pictures were
right-side-up.

Initially, Kohler hypothesized that this might be

due to the child's lack of differentiation between top and bottom.
However, later in his text he cited experiments which seemingly
indicated that it was not the child's lack of differentiation of
directional planes, but rather that the maturation process tended to
hinder perception of objects, which are not in the usual orientation
(right-side-up).

Fellows (1968) acknowledges that this has been cited

as a phenomenon by several authors but through his observations of
his own children, he felt that it was not true for children 2 years
old and older.

Ghent (1964) presented mono-oriented realistic pictures

(e.g., a boat, clown, house, and wagon) tachistoscopically, in each of
four orientations to 3- and 4-year olds and found that significantly
more figures were correctly recognized when presented properly oriented
than in any other position.

However, children aged 5 to 7 years recog

nized the pictures equally well in any orientation.

Fellows concluded

from Ghent's findings, that orientation discrimination is sensitive to
training and is not solely a function of maturation.
Another interesting construct expounded by Kohler is that
objects look different as a function of a change in orientation
(Getzels and Elkins, 1964).

He gave the example which was introduced

many years earlier by Mach, that the appearance of the square changes
drastically when it is tilted on its side (fig. 1).

He made other

observations concerning how the percepts of objects changed when
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Figure 1

viewed in a changed orientation.

For example, when a photograph of

a face is inverted, it appears void of facial expression.

However,

if a subject stands in a bent-over stance, looking through his legs
at an inverted photograph, it naturally appears inverted but the facial
expression is as clear as if viewed in the usual manner.

Other writers

mentioned this phenomena but this writer could not find a coherent
and realistically acceptable explanation for the cause.
Hochenberg (in Tibbetts, 1969) described the adaptive behavior
of subjects who wore glasses which inverted their vision.

He stated

that when the glasses were first worn, the world seemed strange in
many ways:

known faces looked unfamiliar; walking people appeared

as mechanical robots; the viewer was cognizant of the up-and-down
components, which were usually unnoticed; brightness contrasts seemed
greater; and colors seemed more saturated.
swing as the subject moved his head or eyes.

The scenes appeared to
Initially, the subject

was almost ineffective in locomotion and even his motions appeared
upside-down.

After the glasses were worn for a duration, the subject

became more proficient but his world still appeared inverted, however,
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he was able to perform many movements.

Later, the phenomenal invert

edness disappeared for objects connected with the body system or with
definition modification of gravity.
However, the upright perception is inconsistent, for as
Hochenberg (in Tibbetts, 1969) cited Kohler, if a subject is shown 2
pictures, one right-side-up and one inverted; the subject would per
ceive them both as being right-side-up but with different right and
left orientations.

As the adaptation becomes more complete (after

approximately 1 month) the "world" appears "continuously congruent" with
the actual world and the scene no longer swings as the head moves.

A

specific object will appear unfamiliar even though other objects of
the same category have appeared familiar through adaptation.

When the

spectacles are removed, the world appears inverted and objects, which
became familiar for the first time while the subject wore the glasses,
appear unfamiliar.

Hochenberg concluded that, "Transfer is restricted

both for visual and motor adaption, and the process is not in any
sense learning to 'invert the whole stimulus field."
Gibson (1966) reviewed the literature concerning this phenom
enon and postulated a theory concerning the adaptation of subjects.
He declared that it is too soon to predict the final conclusion,
but that recently a number of investigators conducted research in
this area of visual perception.

Based on the findings, Gibson

hypothesized that, "There must be invariants over time in the flowing
of optical stimulation to specify the rectilinearity, the constancy,
and the rigidity of the world."

He stated that when the subject first

puts on the distorting glasses, he must learn the "new constants that
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are in the stimulus flux".

When the glasses are removed, the subject

must relearn the "old constants".

In summation, Gibson stated, "The

extraction of invariants by the perceptual system is taken to be the
crux of the explanation of phenomenal adaption."

Reiterating his

theory, a transformation of the constants and other visual stimuli
are compared as an adaptive procedure to the changed visual perception.
Hochenberg (in Tibbetts, 1969) cited other types of distortions,
which may be produced and discussed the subjects' adaptation.

For ex

ample, glasses containing wedge-deforming prisms contract one side
of the field horizontally and expand it vertically.

In this case, as

in the previous case, the subject gradually adjusted to the distortion
and began to see in perspective as it appeared before the subject donned
the distorting lenses.

Also, as previously, when the lenses were re

moved the effect was reversed; i.e., where the vision was contracted,
it became expanded and vice versa.

Hochenberg hypothesized that adap

tation may be faster when the apparent differences between disturbed
and familiar conditions are greater.

The relevancy of Hochenberg's

study to the relationship of perceptual development and learning is
mere speculation.

However, this writer wished to note that many of

the visual distortions caused by lenses are similar in some respects
to the visual perceptual malfunction possessed by children who are
diagnosed as perceptually handicapped.
Gwozdecki (1967) stated that, "Visual geometric optical illu
sions are at the same time one of the best known and least well under
stood phenomena of visual perception."

They add to the study of visual

perception in that they unequivocally confirm the inconsistencies as
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seen through normal human eyes.

Louis Necker (in Dember, 1964) des

cribed his experiences with what later became known as the Necker
Cube (fig. 2).

When looking at this cube one will notice an apparent

change in the location of the perceived cube accompanied by a change
in the depth of the figure.

Necker did much introspection in attempts

Figure 2
to determine why the eye seemingly jumped from the perception of one
figure to the perception of a second imbedded figure.

He reached the

conclusion that if one focused on a different vertex the transition
would occur.

Epstein (1967) discussed Ruben's well-known "face-vase

composite" and Schroder's staircase, both which yield regular alter
native percepts, despite the unchanging condition of stimulation.
However, in contrast, he later cited a study showing that once a
subject learned to organize or interpret a given visual configuration
in a specific way, it made it difficult to accept the perception of a
second configuration of the same parts.
Kohler and Fishback, in studying the Muller-Lyer illusion
(fig. 3) found certain similarities between their results and normal
learning patterns, such as the fact that distributed practice of
inspection led to greater decrease in the illusion than did massed
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practice (Forgus, 1966).

From the results of-their research, Kohler

and Fishback developed a saturation theory (the reader is referred to
Forgus, 1966, pp. 151-155), which may have relevancy to the psychology
of visual perception, although additional research is requisite.
The Poggendorff illusion is a popular study for visual distor
tion (fig. 4).

The diagonal bar appears to be discontinuous, however,

Figure 3

Figure 4

it is actually a continuous line through the center of the vertical
cylinder.

Leibowitz and Gwozdecki (1967) developed a mechanical adap

tion of the Poggendorff device, which allowed movement of the right
portion of the transverse bar so it appeared to be in a straight line
with the left half.

Their 321 subjects, 5 years old and older were

given six trials at adjusting the right bar so that it looked in line
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with the left bar.

The results of the experiment indicated that the

magnitude of the Poggendorff illusion decreased from age 5 to approxi
mately 50 years, after which it tended to remain constant.
that the illusion was greater among the feeble minded.

They found

However, their

analysis of the basis for the illusion did emphatically support a
theoretical basis, as was true with most experiments in the area of
optical illusions.

However, Vernon (1937) stated that experiments per

formed by Allee with the Poggendorff Illusion have shown that "equal
amounts of disparity (equal variance in visual angles) do not corre
spond to equivalent increments in perceived depth".

In addition, they

stated that in some cases, by manipulating the physical structure of
the device, the effect of the illusion may be void, or even reversed.
There was not a universal belief in the pattern of development
of visual perception from infancy through adulthood, nor was it univer
sally accepted that this development followed maturation stages.
Taylor (1962) considered the young infant's acquisition of hand-and-eye
coordination as the beginning of the process of adaption to the environ
ment.

As the infant gains proficiency, he soon becomes able to obtain

objects in space and thus can influence his environment.

However,

accuracy of this function, will eventually be contingent on the
youngster's perception of space.

Riesen's (1965) findings showed

that older infants who have been kept in darkness need extended prac
tice before they master visual pursuit of moving objects, coordination
of the two eyes, and convergent fixation.

This supported the theory

that visual skills are learned rather than innate.
Barsch (1967) stated that the developing human organism must
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develop an internal reference scheme for "delineating the metrics of
his movements".

The axes of the vertical, horizontal, and depth

planes serve as a reference system and help the youngster to develop
awareness of space.

This is compatible with Piaget's view of percep

tion, as he believes the child's concept of space is derived from
comprehension of the space relations between objects and comprehension
of his position in space (Barsch, 1967).

Based on his experiments,

Piaget believes that:
Up to the age of 2 1/2, the child relates objects to
himself as the center of space, and he comprehends little of
the relationship between objects. Between 3 and 4 years he
moves in "empirical" space. He transfers patterns, tries
new ways and experiments, but still remains the center of
his spatial universe, orienting objects directly to himself.
At age 4 he begins to move in "objective" space. He adapts
his patterns to the objects instead of trying to adapt the
objects to his patterns. He now knows that he is one object
among many objects, and he is attaining a better grasp of the
between-ness" of objects as well as the specific nature of
the relationships to one another (Barsch, 1967).
Piaget has applied many diversified but systematic experiments
to young children.

From the results of these experiments he has

established age norms for the acquisition of the perceptual attributes
as exemplified by the foregoing.
Another interesting concept evolved by Piaget is that of vis
ual scenes having "field effects" and the child's "centering" versus
"decentering" processes.

For example, the "field effect" of a picture

of a dog is the figure of the main focus.

As cited by Elkind and

Weiss (1967), Piaget's theory of perception maintains that perceptual
development consists of the gradual liberation of perception from
"the constraints of the field effects, i.e., of the Gestalt properties
of the stimulus configuration".

As defined by Piaget, centering is
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the inability to shift perspective so as to perceive a configuration
in a new way.

He hypothesized that the young child will center his

attention on the figure only and he will have difficulty in further
exploring the picture.

However, the older child with mature percep

tual exploratory skills will encounter no difficulty in decentering
his perception and in conceptualizing the activity and setting aspects
of a configuration.
Elkind and Scott (1962) supported Piaget's theory through
their findings that the ability to perceptually recognize pictorial
materials improves with age.

The results of experiments by Elkind,

Doorninck, and Schwarz (1967) indicated that the child’s efficiency
in attaining advanced visual conceptual ability increases through the
elementary years.

The research further showed that, given a config

uration in which the "field" effects are very strong; children with
immature perceptual development have greater difficulty overcoming this
effect than children with more advanced perceptual development.

They

concluded, however, that the level of perceptual development as well
as verbal mediation must be taken into account in the explanation of
their work.
Gibson (1967) has tentatively agreed with Piaget in his asser
tion that certain perceptual abilities do follow a developmental
schema.

For example, he stated that perceptual learning occurs

before permanent representation of things, patterns, and sequences
can be developed.

Some kinds of representation may be prior to others,

for instance, a sensory motor schema or a concrete image would be
perceived prior to an abstraction.

The representation, in turn,
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precedes the ability to produce a copy and to attach verbal labels.
Bender (1938) appeared to concur with the belief of development stages
of perceptual maturation.

She feels that the young child experiments

with the drawings of geometric shapes such as those on the Bender Visu
al Motor Gestalt Test, and gets satisfaction with each new experience
which is complete for the stage of perceptual maturation that the
child had attained.

Thus, this view is strikingly different from the

belief of those who maintained that the child is continuously dissatis
fied with his present state of development and is continuously seeking
to intentionally improve his perceptual ability.
Opposing views constantly recur as to whether perceptual
development improves with maturation in instinctual patterns or as a
result of the individual's interaction with his environment.

Gibson

(1967) cited Thorndike's experiments conducted in the forties, which
seemed to indicate that judgements of visual length, area of a form,
and other non-visual perceptual tasks improved with practice when
there was feed-back as to the correctness of the subjects' responses.
Gibson stated that later work showed that mere repetition of visual
stimuli without feed-back as to the correctness of their responses
will allow the subjects to improve.

Kephart (1965) stressed the impor

tance of perceptual-motor development and orientation as an important
link with the child's visual development.

He felt that a child must

gain physical coordination through movement, which will in turn develop
and coordinate his visual acuity and physical movements.

Jacobs (1968)

praises Frostig for her delineation of certain areas of visual percep
tion, with maximum growth occurring between the ages of 4 and 7.
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Delacato, Strauss, and many other experts have similar views.
Kerpelman and Pollact (in Haber, 1968) cited some interesting
studies in form discrimination cues.

A pilot study seemed to indicate

that a child's ability to discriminate among five irregular pentagons
decreased between ages 5 and 6 years old.

Additional studies directed

at attempting to explain this unexpected decline seemed to indicate a
change in children's scanning techniques progressing toward a top-tobottom scanning sequence.

However, they noted that additional more

systematic research is needed before conclusive results may be pro
claimed.

Crovitz and Davis (in Haber, 1968) while studying tendencies

of eye movements and perceptual accuracy, found the following results:
A C0n§TTU.6TlC£ V a S fOtiTld between the direction of the
initial eye movement and the side of the visual field more
accurately perceived. This finding supports the hypothesis
that differential tendencies in eye movement are associated
with differential accuracy. A secondary finding was that, in
monocular viewing there were more eye movements to the side
of the viewing eye.
As was stated earlier, visual perception is not one entity but rather
a conglomeration of many aspects of perception.
cited visual perceptual traits are:

Some of the frequently

eve-hand coordination, size

constancy, visual acuity, track movement ability, ability to perceive
size, shape, distance, spatial orientations, and spatial relationships.
These and other unique aspects of visual perception warrant individual
treatment.
The first of these sub-topics to be discussed will be size
constancy.

As Forgus (1966, p. 77) stated:

Actually, as objects recede from our eyes, they should
appear to get smaller since the retinal-image size decreases
as the distance from the eye increases. The fact that the
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perceived size does not regularly follow changes in retinal
size is called the phenomenon of size constancy.
Epstein (1967) declared that the reason objects appear to remain the
same size is that the assumed size be the same as the size of similar
objects.
Another similar phenomenon is shape constancy.

Weintraub and

Walker (1966) defined shape constancy (object constancy) as:

"The

perception of an object seems to be relatively stable though the
energy reaching the sense organs from the object changes".

Shape

constancy refers to the fact that if a flat or a solid object is
tilted so that it no longer is perpendicular to the line of sight, its
shape is perceived as approximately the same as it would be in the
vertical position, even though the pattern of its retinal image has
changed considerably (Forgus, 1966).

This applies when an object is

rotated either vertically or horizontally in space.

For example, the

top of a classroom desk looks fairly rectangular even if we view it
from the side instead of from the top.

A circle is rotated so that

it lies obliquely to the line of sight, it still appears circular
although the retinal image has become more elliptical.

In addition,

a square tilted away from the observer, still looks square even though
the retinal image becomes trapezoidal.
The dependency of shape constancy on depth clues has been well
established.

As Weintraub and Walker (1964) maintained when there

are no depth clues, slant is not perceived, and a tilted square may
be perceived as a trapezoid, perpendicular to the line of sight.
Koffka used this relationship as a basis for his belief that the mind
tended to perceive shapes as they would appear in the "frontal-parallel
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plane", i.e., the mind would tend to perceive the ellipse as a circle
(Forgus, 1966).

Koffka's experiments showed that there was a relation

ship between accuracy of shape constancy and the individual's ability
to judge tilt but that it was not a linear correlation, i.e., improvement
in shape constancy was not always accompanied by an increase in the
amount of adjudged tilt (Forgus, 1966).

However, Slack (Epstein,

1967) hypothesized that the crucial variable is the subject's relative
frequency of experience with rectangular objects as compared with
experience with trapezoidal objects.

Although he has not shown con

clusive research, Slack believed that if an individual viewed trapezoids more than rectangles, they would not be expected to perform in
the usual manner.
According to Dember (1963), a figure that is viewed for more
than a few seconds should produce satiation that acts on the figure.
He further stated that for some figures, such as straight lines, this
satiation will be symmetrical and cause no perceptual displacement of
the figure.

However, for others, such as curved lines, the satiation

effect will be asymmetrically distributed about the figure, therefore,
there will be distortion.
Closely related to the ability to correctly perceive shape is
the ability to duplicate shape.

Although in some literature, copying

is considered a motor activity, this writer concurred with Townsend
(Coleman, 1953) that copying Gestalts is largely a function of visual
perception.

Gibson (1967) cited research conducted with composite

drawings of aircraft to suggest that:

"Distinctive features learned

in the course of discriminating differences play a role in production
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as well as in the formation of memory representations".

Maccoby and

Bee (Gibson, 1967) imply a direct relationship between a child's
ability to differentiate the attributes of a figure and his ability
to draw a figure.

The average child of 2 can accurately place a

circle, square, and triangle in a form board (Gibson, 1967).

However,

according to the norms of the Stanford-Binet Test, an average child
will first be able to draw a circle at 3 years, a square at 4 years,
and a triangle at 7 years of age.
The inability to draw figures is not indicative of a deficit
in motor performance as such, for as Maccoby (Gibson, 1967) stated,
training in executing the movements does not facilitate accurate
production, but training in discrimination does.

Gibson asserts that

representation of an absent object is a perceptual learning activity
and necessitates that a subject focuses his attention on one stimuli,
abstracts its distinctive features through a differentiating process,
and formalizes a mental pattern of the percept.

Rise (1930) conducted

research, which showed trends, although too few subjects were utilized
for conclusive findings.

Firstly, he found that around the age of 5

and 6 years the orientation of paper becomes an important factor in
perception.

Secondly, that the child's degree of familiarity with

the figure to be perceived, apparently has little or no relationship
toward the perception of the figure when rotated.

Thirdly, he found

a very high correlation between scores in perception and scores in
motor control.
The differences in perceptual theory between the Gestaltists
and Piaget have provided the impetus and context for many experiments
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in the development of figure-ground reversal and part-whole discrimina
tion (Getzels and Elkins, 1964).

Before exploring the research in

this area, it is thought advisable to concentrate on differentiation
of figure from ground.

Weintraub and Walker (1966) discussed seven

differences between figure and ground, which were outlined by Edgar
Rubin.

They are as follows:
(1) When two fields have a common border, it is the
figure which seems to have shape while the ground does not.
(2) The ground seems to extend behind the figure.
(3) The
figure appears to be object-like (even though it may be an
abstract shape) while the ground does not.
(4) The color of
the figures seems more substantial and solid than that of the
ground.
(5) The ground tends to be perceived as farther away
and the figure nearer the observer even though both are ob
viously the same distance.
(6) The figure is more dominant
and impressive and tends to be remembered more easily.
(7)
The common border between figure and ground is called a
contour, and the contour appears to be a property of the
f igure.
For Piaget, figure-ground reversal is the result of operational

analysis and recombination of perceived elements.

However, for the

Gestaltists, "figure-ground reversal is due to deflecting excitation
into new neural paths" (Getzels and Elkins, 1964).

Both theories

predict age changes but do not agree upon the directions, i.e., the
Piaget psychologists believe that figure-ground reversal should
increase with age because perceptual operations must develop before
reversal is possible, but the Gestaltists assert that figure-ground
reversal takes place more readily in "nonsatiated tissue than in
satiated tissue" and thusly, the younger the individual the more apt
he would be to make figure-ground reversals (Getzels and Elkins, 1964).
Another aspect of figure-ground to be considered is that of the
imbedded figure.

Forgus (1966) discussed the tendency of the Gestalt
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properties of a unified whole to change the identity of the parts of
the whole, or what has been called the "law of inclusiveness".
Authorities have reported that even familiar figures, such as numbers
and letters which are imbedded in a larger configuration are difficult
to detect.

Epstein (1967) cited a study by Gottschaldt which tends to

show that prior exposure with a figure does not significantly influ
ence subsequent recognition of the figure when imbedded.

However, he

acknowledged that Gottschaldt's results have been disputed on several
issues.
Another interesting side-concept developed by the Gestaltists
is that of "closure".

Weintraub and Walker (1966) described the

principle of closure as:

"the tendency to perceive an incomplete

figure as the complete figure of which it appears to be part of".

A

simplified example is seen in figure 5, i.e., the dotted stimuli are
seen as a circle and square respectively.

Figure 5
Another unsettled controversy, the part/whole issue, argues
whether children begin by perceiving globally and progressively
analyzing and differentiating between the details or whether they
begin by noticing only details in isolation and gradually, through a
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learning process, integrate them into a whole.

Elkind and Koegler

(1964) surveyed 195 children, 4 to 9 years old , to assess their
perception of "parts" and "wholes" in drawings.

According to the

authors the following results were found:
(a) regular increase with age in ability to perceive
part and whole (b) parts perceived at an earlier age than
wholes, and (c) part and whole integration present in a
majority (757.) of children by age 9.
This study also substantiated Piaget's theory concerning developmental
stages of perception.
Elkind and Weiss (1967) surveyed the method with which 85
children, 5 to 8 years old, explored a series of small pictures
placed in the format of a triangle.

The results of the study were

as follows:
(a) the exploration of an unstructured stimulus array
became more systematic and increased in complexity with
increasing age, and (b) the exploration of a structured
array was systematic at all age levels tested although the
pattern of exploration varied at successive age levels.
These results support the hypothesis that, for any given
child, whether or not he explores an array in a systematic
fashion will be a joint funtion of his level of perceptual
development and of the nature of the stimulus configuration.
These findings concurred with the previous study by Elkind and
Koegler (1964) showing that perceptual performance was jointly deter
mined by the nature of the stimulus configuration and the child's
level of perceptual development.

An interesting aspect of the present

survey was that kindergarten children explored the figures in the
triangular fashion, as would be suggested by the Gestalt properties
of the stimulus; first-grade children read the figures in a left to
right sequence; and older children explored in either the triangular
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fashion, or a more complicated composite fashion.
From these findings, Elkind and Koegler hypothesized that
the only alternative for kindergarten children was that dictated by
the stimulus itself, however, older children were able to choose
their method of surveying the figurations.

First-grade students who

were intensely involved with reading apparently practiced the left-toright sweep on any available stimulus array - even a triangular one.
The writers stated that this was substantiated by the fact that a
significantly greater number of second graders who had reading prob
lems chose the left-to-right sequence than did second-graders without
reading problems.

In general, this is congruent with Piaget's theory

that mature perceptual development releases the individual from respond
ing to the Gestalt properties of the stimulus configuration.
Gibson (1967) cited authorities who expounded that research
showed that children fill in incomplete figures and recognize them as
a function of age.

Wohlwill, another investigator, believed that the

young child requires more repetitions of a pattern to perceive it
correctly; and both incomplete and extremely complex patterns will be
difficult for the young child (Gibson, 1967).

He further believed

that the young child can not handle the quantity of perceptual informa
tion handled by an adult and that the young child is less adept at
effectively using repetitions of a stimulus.

However, the child may

become effective at recognizing incomplete figures through increased
knowledge of the distinctive features of the objects.
An experiment by Gibson and Gibson (Gibson, 1967) required
the subjects to distinguish between specially constructed scribbles
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by matching to a standard scribble designated and shown in advance of
the series.

A set of distinctive features characterized these scrib

bles and various combinations of them rendered each one unique.
Although the efforts of the younger children improved with practice
they were never able to master the unique features of the scribbles.
It was concluded that changes in the ability to focus on properties
which serve to distinguish objects and to disregard non-essential
properties does occur with age.

Fantz, using a 'Looking Chamber'

apparatus showed infants as young as 48 hours, the following:

"test

patterns varying in complexity (e.g., checkerboard versus square) and
visibility (e.g., stripes of differing widths) and three objects; one
painted with a stylized face, on one a scrambled pattern of facial
features, and the third one was painted with a solid patch of black"
(Getzels & Elkins, 1964).

He obtained the following results:

(a) The time spent in looking at the various patterns
differed sharply; the more complex patterns drew greater
attention, (b) Far from being unable to see anything but
blobs of dark and light, as was heretofore believed, infants
were able to perceive one-eighth inch stripes at 10 inches.
(c) At all age levels the infants looked mostly at the real
face, somewhat less at the scrambled face, and least at the
control pattern (Getzels & Elkins, 1964, p. 563).
Also, of course, as Dember (1963), Vernon (1937), and others
point out, the visual world has a three-dimensional aspect or space
relations.

"Objects have depth, and they are located phenomenally

as well as physically, at various distances from the individual"
(Dember).

Investigations have shown that spatial relations such as

depth and distance are perceived through the utilization of "monocular
cues" such as proximal size, brightness, shading, texture, linear
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perspective, interposition, and motion parallax.

The two major

binocular cues are convergence and retinal disparity (Dember, 1963).
Current experiments on the kinetic depth effect have revealed that
proximal shape distortion may also be a powerful monocular cue,
probably occurring when a perceptually developing individual moves
around a stationary object.

Space relations are much influenced by

the demonstrated stability of both objects and their surrounding
background, and by other contingent perceptions such as object con
stancy and perceived movement.

However, Vernon (1937) stated that in

making "psycho-physical measurements", it may be necessary for the
observer to use reflective and deliberate secondary consequences of
judgements, hence, his judgements may be unreliable,

In amplifi

cation, an individual who is unable to use measurements of depth and
distance as clues to perceive structural relationships will base his
judgements on perception of size, brightness, etc., but his perceptions
will not be completely accurate.
Epstein (1957) declared that the research of Harway revealed
a developmental trend in the perception of distance.

He found that

underestimation of distance extents is greater and more correlated
with visual-angle requirements for children between 5 and 10 years
old than for children 12 years and older; however, a marked change in
the magnitude of underestimation occurs between the ages of 10 and 12
years.

An explanation for the formation of distance perception was

not found in the literature.

It is known that a 5 month old infant

has acquired the specific responses necessary to reach for objects
(Gibson, 1967).

However, Gibson disputed the popular acceptance as
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fact that the infant's perception of distance and position in space
develops in the course of his reaching, as reinforced by touching and
grasping.

He declared that the preceding suggestion is obviously

unjustified without supporting evidence and requires, in any case,
the infant's perception of the target as that object he desires to
reach.
Barsch (1967) sees the young developing individual's visual
system as passing through an organizational period in 4 zones of
space.

Initially, his vision is organized in near space and progres

sively with increased clarity of detail, to mid, distant, and finally,
remote space.

The implication is made, that if no problems occur, the

beginning first grader will have reasonably good visual proficiency
in all 4 zones of space.

The child should be able to relatively

easily resolve the details of near objects, manage to clarify objects
and people in mid-space, and identify and localize with clarity the
world of far and remote space.

By the onset of his seventh birthday,

the child's basic training in visual efficiency is completed, "providing
his visual experiencing has been comfortable, economical, progressive,
and developmentally expansive during the formative years" (Barsch, 1967).
Thereafter, visual maturation is a refinement devoted to sharpening
minute details through continuous multiples of near space behavior,
intensifying the details of mid-space, expanding the range of distant
space, and exploring the magnitude of remote space.
Fellows (1968) pointed out that earlier authorities believed
that the child could not perceive the spacial relationships of form
as accurately as adults.

Forgus (1966) discussed Koffka's postulation

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

44
that the vertical and horizontal planes set up forces in such a way
as to produce a neutral tension field, i.e., "a field in equilibrium".
Consequently, the learned cues of the vertical and horizontal planes
provide a stable visual frame-of-reference against which the directions
of all other objects are judged.
Forgus (1966) talked of experiments which tended to show the
conditions under which perceived spatial directions remained "invari
ant with respect to the vertical coordinate".

Two experiments which

he cited, showed that if an inclined linear shape is fixated for a
long duration with no other visual stimulus present, the line eventu
ally appears to be less inclined.

However, another experiment showed

that if the tilt is very strongly perceived and verbalized as such, the
inclination may be exaggerated.

Whether the tilt is slight or great,

a vertical line subsequently introduced appears to be tilted in the
opposite direction.

Forgus concluded that "the amount of the compensa

tory tilt is usually related to the magnitude of the original inclina
tion".

He also related experiments in which the subject's entire

visual environment was tilted.

The results of such experiments tended

to emphasize the great stability of tendency toward stability of the
"visual spatial framework".

Of interest, although not substantiated

by later empirical research, was a study by Haines (1962), which found
that the sex of the individual created a significant difference in
perceived tilt.
There may be, as Smythies (1956) stated, severe disturbances
in an individual's ability to perceive spatial relations because of
organic impairment or other malfunctioning.

For example, the visual
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field may be entirely inverted, or when presented a large number of
objects, the individual may be able to only see two or three simul
taneously.

Also, the sense-data belonging to material things may

be too small (micropsia), too large (macropsia), seem too far away
(teleopsia), or too near.

Sometimes the distortion is such that

objects become fragmented and object parts which are contiguous in
the physical object may become widely separated and other sense-data
intrude between them, or sense-data may assume shapes not possessed
by the physical object.

Confounding the problem, many of these

changes may occur in only half of the visual field or even in a
smaller segment of it.
The vast majority of the remaining literature which was
relevant to the general objectives of this paper fall into the areas
of either visual perception regarding educational accomplishments or
differences in visual perception created by varying intellectual
abilities.

Perhaps the shortage of actual empirical data after

exhaustive efforts were made in researching influential studies in
this area

tells far more than if such information had been available.

Although this writer does not proclaim to be all inclusive, it was
extremely apparent that the many theories in the area of visual
perception were not preceded by sufficient empirical research.
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Relevancy of Visual Perception to Educational Accomplishments

Getman (1964) noted that it was estimated that approximately
80% of learning occurs through visual means.

For example, words,

numbers, and musical notes are composed of forms and symbols that an
individual must perceive and interpret correctly to derive meaning.
Complete inspection of literature tended to show some conflicts
between findings in which subjects have demonstrated marked improve
ment in academic prowess after gaining proficiency in ocular and
accompanying visual perceptual performance, and studies in which
perceptual training produced insignificant changes in academic and
sometimes visual perceptual competency.

The reason for this dichotomy

may rest in the poor empirical techniques which infect many experi
ments in this field, or it may be due to intrinsic differences in
visual perceptual ability which have been illusive and consequently,
adequate controls may not have been applied, or caused by selection
of subjects with a greater-than-average occurrence of certain ocular
disabilities, or for a myriad of sundry reasons.

The scope of this

paper will not attempt to diagnose the reasons for the variance in
the findings of the studies scrutinized.
There is wide-spread concern today as to whether or not visual
perception malfunctioning adversely affects reading accomplishments
and if so, the extent of the relationship between visual perception
and reading disability.

The concern may be as Bryan (1964, p. 47)

46
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stated, the result of "increasing recognition of neurological functions
as important facets of academic development", or one of many new trends
in educational research.

Whatever the impetus, educational research

of today is concerned with the effect of visual perceptual development
on academic performance.

Chansky (1964, p. 460) gave some of the

historical stages that typified this study in the following excerpt:
Although Gates observed that there was no general visual
perceptual factor related to reading, not only did Langsman
find a relationship between a primary visual function and
reading but Potter obtained a correlation of +.60 between
achievement in school and the copying of forms, a perceptual
motor act.
According to Krippner (1966), readiness is an essential factor
in learning.

He proclaims that reading readiness is based on numerous

factors, such as:

picture interpretation, speaking vocabulary, left-

to-right orientation, quality of oral English, experimental background,
desire to read, ability to attend to the task at hand, ability to sense
a sequence of ideas, ability to follow directions, and ability to
handle books and related equipment.

Chansky (1964) designated that

the reading process involves the perception of symbols accurately.
Moreover, he asserted that perceptual accuracy depends upon "maturation
of sensory and motor organs, as well as, upon the arising of conditioned
discrimination of visual, auditory, and sematic symbols".

Fellows (1968)

asserted that the young beginner reader is confronted, probably for the
first time, with the task of differentiating line figures (primarily
lower-case letters of the alphabet) which differ only in their orienta
tion, for example, "b" from ”d".

Consequently, one of the most common

reading errors, which is often attributed to faulty visual perception
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is that of reversal of letters.
Fellows (1968) stated that if the average child is given time
to perceive the letters carefully he can differentiate them with fair
accuracy by the age of 6 or 7 years.

The real difficulty lies in

remembering which sound corresponds to which of the reversible letter
shapes; a difficulty which persists through 8 years of age for the
normal reader.

Fellows drew from the studies of Monroe and Schonell

stating that errors of reversal tend to persist in the reading of
normal children up to the age of 9 or 10, but much longer in the child
who has a reading problem.

In addition, these errors are most frequent

in the beginning reader and gradually decrease with age.

He cited a

study by Smith which found that the most common reversal errors were
with the small letters, 'b, d,

p,

q'.

Epstein (1967) commended the research of Gibson and others in
the area of development of the ability to discriminate letterlike forms,
for its careful attention to stimulus details and the analytical proced
ures.

The results did not show that increased age caused an equivalent

improvement in the ability to discriminate.

Epstein stated that: "The

results of the investigation of the hypothesis of acquired distinctive
ness do indeed suggest that sheer repeated observation may facilitate
discrimination, but one can legitimately wonder whether unreinforced
observation is condition for the improvement with age."

He suggested

that differential reinforcement may be a factor in the above results,
since applied operant conditioning may greatly shorten the normal
period for the development of letter differentiation.
Although Fellows (1968) did place considerable importance on
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the apparently perceptually introduced errors of reversals, he acknowl
edged that reading is based on many other skills.

Another problem that

confronts many authorities is the young child’s rate of acquisition of
a right-to-left orientation as an influence on his rate of reading
achievement.

Fellows (1968) cited Hebb in reporting that a child may

have trouble discerning his right from his left hand, and therefore,
this would be a conceptual, not a perceptual problem.

Poor right and

left discrimination will be viewed as a perceptual attribute, however.
Dyer and Harcun (1961) reported that research has shown that
adults tend to perceive better on the left side of a point of fixation,
hypothesizing that the greater accuracy was produced by training in
reading the left-to-right sequence of the English language.

They

tested the hypothesis on nursery, kindergarten, first-grade, and secondgrade school children using very simple binary patterns observed with
left-eyed, right-eyed, and binocular viewing.

However, contrary to

the expected results, the school children exhibited superiority in the
right hemifiela.

Consequently, Dyer and Harcun concluded that:

"the

perceptual mechanisms of children at the age at which they start school
do not wholly duplicate adult mechanisms".

In this task for discrimina

ting between binary patterns there was no significant difference between
the dominant eye and the hemifield perceived most accurately, nor did
the authors find a significant difference between the performance of
subjects who had the same eye-hand dominance and those who had a mixed
dominance, e.g., left-handed and right-eyed.
Cratty (1969) cited studies that apparently indicate that this
pre-described crossed dominance does not differentiate between normal
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children and those with learning disabilities.

He further stated

that although many clinicians once believed that mixed dominance was
a significant factor in learning disabilities, it presently elicits
less concern from the well-informed.

In addition, he acknowledged

that the failure to establish a hand preference has been cited by
some as the critical blocking to the intellectual processes; however,
he does not concur with this belief.

Cratty reported that some recent

investigations indicated that when the reader encounters difficulty
in reading a word, or understanding its meaning, the reader's eyes
make "micromovements" as the eyes survey the pattern of the words
or phrase.

He further acknowledged that, "good ocular control is

probably necessary to bring the eyes to a stop at places on pages at
which the reader desires to look".
It is believed that certain "ocular inefficiencies" are found
more frequently in children with reading problems than among the good
readers (Cratty, 1969).

Robinson studied 22 subjects with severe

reading problems and found that 737« had visual anomalities, half of
which experts designated as contributing causes (Goins, 1958).

Cratty

cited other literature which suggests that a child with cognitive
disturbances ferociously searched the written material for under
standing, and consequently, his eyes tend to spasmodically jump from
word to word.

However, another authority has suggested that the poor

reader's inability to systematically fixate on the written material is
derived from stresses encountered at home or school, and thus explains
his variability of performance on tasks involving visual discrimination.
Based on the conflicting theories, Cratty concluded that each child
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with a learning disability should be given a thorough examination that
evaluates the many facets of ocular function and visual perception.
Visual perception, as related to reading achievement, has
been studied by many researchers.

Getman (1964) believed that the

individualistic patterns of children as they move from infancy through
childhood have a great effect on their readiness to profit from
formalized instruction.

According to Getman, children differ from

one another as much in the area of physiological readiness to learn
as they do in any other area.

Sprague (1963) stated that the results

of research suggested that the role of perception may be particularly
critical at the pre-reading and early-reading levels, indicating that
difficulties in perceiving may contribute to beginning reading diffi
culties.

However, other research, such as that of Samuel (1967) did

not show a significant statistical relationship between changes in
visual efficiency and scholastic achievement.

The discrepancies in

the results of research may be due to the lack of a clear operational
definition as to what constitutes visual perception.

For, Sprague

found, as did this writer, that in a great preponderance of the
literature, no attempt was made to differentiate between the various
aspects of visual perception.

This writer will attempt to cite sig

nificant research in this area and when possible, designate the aspect
of visual perception studied.
Silver and Hagin (1966) conducted a longitudinal research
project on 18 of their past patients who had reading disabilities
(13 to 18 years of age at time of treatment) to assess their perceptual
maturation.

All of the subjects were in the average to dull normal
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intellectual range and all suffered from either organic or develop
mental neurological malfunction.

The developmental group had lower

frequency of tactual-figure background problems, fewer speech defects,
but a greater frequency of problems in the establishment of consistent
laterality.

When they were re-examined 11 to 13 years later, the

organic group illustrated little change, i.e., they became more
proficient in angulation on the Bender Visual Motor Gestalt Tests,
showed better right-left discrimination, and better finger schema,
but problems remained in accuracy of perception and in separation of
figure-background.

In contrast, the developmental group improved on

right-left discrimination, reproduction, and orientation of visual
symbols, body image, finger schema test, and their previous speech
and auditory discrimination errors had disappeared.

However, problems

in the establishment of laterality persisted in their "day-to-day"
behavior, reading, spelling, and direction orientation.

No significant

difference was found between the oral reading of the two groups, but
the organic group demonstrated poor comprehension, even after a
correction was made for the lower intelligence quotients (IQ's) of
the organic group.

Silver and Hagin concluded with the recommendation

that a child with a reading disability should receive complete and
careful diagnostic services, neurologically, physically, and perceptionally, so that a plan of remediation may be developed vhich utilizes
the individual child's most productive means of achievement.
Coleman (1953) studied the visual perception of students of
average or higher intellectual ability who had reading difficulties.
Forty male subjects, ranging in age from 8 to 46 years old, were given
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the Otis Quick-Scoring Test and their performance on the visual per
ception portion of this test was evaluated.

He found that between

the mental ages of 5 and 7 years there was a rapid and regular
increase in the child's perception of "components and essential form"
of Gestalts.

Further analysis of the results showed that the majority

of his subjects were found to be grossly deficient in perceptual
skills and a majority tested significantly lower in perceptual develop
ment than in intellectual development.

Only a minority were average

or above in perceptual development, and generally, "retardation in
perceptual differentiation was cumulative with age”. He concluded
that a majority of the cases could profit from remedial instruction
directed toward the better differentiation and integration of percep
tual experiences, since the importance of inadequate reading readiness
to reading disability has been established.

However, he asserted

that there is a substantial minority of cases whose reading disability
will not be materially improved by instruction with perceptual skills.
At this point, attention will be directed to consideration of
the interaction of intelligence and visual perception and the resultant
influence on scholastic achievement.

The well-known work of Thurstone

in analyzing mental ability into component factors should not be
overlooked.

In exploratory investigations, Thurstone designated

factors of perceptual fluency and perceptual speed which he later
grouped into a composite called the perceptual factor ("P." factor)
of intelligence (Thurstone, 1944).

He postulated the belief that

primary mental traits could conceivably be evaluated through discrimi
natory and other visual and non-visual tasks which superficially will
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show little resemblance to the traits they signify.
Goins (1958) used Thurstone's work as a basisfor identifying
the nature of the visual perceptual abilities related to reading.
One facet of the research project studied the performance of 120
first-grade students on 14 visual perceptual tasks, none of which
were based on reading or verbal skills.

The results revealed various

types of perceptual abilities and very diverse degrees of competencies
were demonstrated in the various tasks performed.
tended to delineate "types of perceivers",

The data also

inasmuch as

thedata

revealed a wide range of visual perceptual abilities. The second
phase of the research project showed a high correlation between
visual perception and reading achievement.

Goins also reported that

tests measuring "strength of closure" appeared to be better predictors
of reading success for first-grade students than were two standardized,
widely used, intelligence tests.
An early study by Gates (1926) assessed the relationship of
visual perception, intelligence, and selected associative processes
on reading and spelling achievement.
children from grades 1 through 6.

His subjects were 310 school

Tests were administered to assess

the children's competency in the above areas and the scores derived
were correlated.

The results of the study indicated that word per

ception correlated highest with academic achievement in spelling and
reading.

A lesser, but significant, correlation between achievement

and intelligence as measured by the Stanford-Binet Intelligence Test
(1916 Revision) was also found.

Tests of perception of geometric

figures, associative learning, visual and auditory symbols, or of
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vision and visual symbols, only showed a slight correlation with
reading and spelling achievement.

Gates stated that this study did

not prove that the type of word perception encountered is actually an
important factor in reading or that other types of visual perception,
which were not tested, do not influence reading.

Goins (1958) stated

that the early research of Gates, Sister Mary of the Visitation, and
Sister Mary B. Phelan were cornerstones for later research in the area
of the relationship of intelligence and visual perception to academic
achievement.

Sister Mary of the Visitation (1929) and Sister Mary B.

Phelan (1940) used similar group pencil-and-paper tests, designed to
measure visual perception, in matching words and letters, picking out
word parts, and discriminating differences in word and letter patterns.
Their investigations indicated a factor that has been called 'visual
perception for words and syllables' Goins (1958).
Another study conducted by Bryan (1964) attempted to show the
"relative" influence of visual perception, as measured by the Frostig
Developmental Test of Visual Perception, and intellectual capacity to
reading development in the primary grades.

His study of a population

of kindergarten, first, second, and third-grade students, indicated
that, for the kindergarten students, perception was better than intel
ligence as a predictor of reading readiness.

In the first grade he

found that perception was the best predictor only for reading readi
ness, comprehension, and vocabulary; in second grade, for only reading
comprehension; and by the third grade, the cycle had reversed so that
intelligence was the best predictor of reading success.

This writer

wishes only to raise the question that perhaps what is called reading
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readiness in early primary grades may be, in effect, highly contami
nated by visual perceptual attributes, and consequently, not emphati
cally needed for reading success.
Coleman (1953) asserted that children may be visual perceivers
(predominantly using their eyes to assess reality) or "haptic" perceiv
ers (those who rely primarily on contact and kinesthetic sensations to
assess reality).

He also believed that some children may have emotional

problems of such magnitude that they spend so much time preoccupied
with these problems or in compensatory fantasies that normal percep
tual maturation does not occur.

Coleman hypothesized that the non

visual perceivers and children with severe emotional problems will have
difficulty learning to read.

Frostig and Horne (1964) stated that

poor visual perception may have a pathological origin, such as minimal
brain dysfunction; may be caused by a lag in perceptual development
without readily discernible causes; or may result from an emotional
disturbance that causes the child to be more concerned about his inner
feelings than about his outer environment.

They claimed that, regard

less of the etiology, the mental health of the child is contingent on
the early diagnosis and remediation of the problem.
Although the results concerning a relationship between academic
achievement and visual perceptual maturity are inconclusive, there is
at least, sufficient evidence to question the value of perceptual
training activities.

There have been many theories advanced and

remedial procedures designated regarding the training of individuals
with retarded perceptual development.

Tests measuring visual perception

evolved primarily out of efforts at training the perceptually immature
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child and attempts to further categorize the perceptual abilities.

A

survey of the literature revealed that there was little conclusive
empirical research concerning the reliability and validity of the
perceptual tests or the profitability of the perceptual training pro
grams in relationship to academic accomplishments.
Fellows (1968) cautions educators in their practice of prescrib
ing age levels for acquisition of visual perceptual motor skills.

He

criticizes perceptual age norms because they tend to obscure the
possibility that the skill might be learned much earlier if the learn
ing environment was optimum.

For example, Epstein (1967) cited the

success of Bijou and Baer in training 5-year-old children to discrim
inate mirror images to the level of flawless performance.

Past

research had traced the developmental trend of this ability, but it
is not typically acquired until well after the fifth year.

Epstein

believed the reason for the late development of this skill was that
children received reinforcement for incorrect, as well as correct,
responses as they gained familiarity with the variety of forms.

He

hypothesized that children who are given practice in performing visual
perceptual tasks under a systematic reinforcement schedule for only
correct responses, may master many tasks much earlier than is typical.
However, it has not been proved that this early training will facili
tate later learning, as will be detailed later.
Kephart (1965) verbally thrashed educators for their preoccupa
tion with the child's symbolic response and the symbolic aspects of
his performance, and the educators' failure to attend to more funda
mental problems of children.

He asserted that the child who has a
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learning problem may have a disturbed orientation to the physical
universe that surrounds him, and therefore, his primary problem may
not be with the content of activities, but with the mechanics involved.
He hypothesized that greater attention to the child's method of handling
the mechanics of tasks would facilitate greater teaching effectiveness.
Krippner (1966), in his discussion of the Montessori, Delacato,
Kephart, Getman, and Frostig Training Programs, stressed their emphasis
on "pre-readiness" skills, such as concepts of orientation, body imag
inary, neurological maturation, and other visual perceptual skills as
prerequisites for development of reading readiness skills.

Krippner

has cited literature that both advocates and disputes these approaches
to readiness activities.

In conclusion, Krippner stated that the above

theories are contiguous with both Piaget's developmental theories and
Hebb's assertions of the relationships between neurological levels and
achievement plateaus.
Kephart (1965) stressed the importance of perceptual motor
orientation in the child as a foundation for the activities of the
classroom.

He claimed that the development of consistent and efficient

motor patterns permit the child to explore and develop a realistic
relationship to his environment.

According to Kephart, a child "simi

larly systematizes" perceptual imput by comparing this with his
"motoric system"; so that through this process his perceptual and
behavioral worlds gradually coincide.

He asserted that:

"It is with

this organized system of perceptual inputs and behavioral output that
the child attacks and manipulates symbolic and conceptual material in
a vertical fashion".

Kephart (1966) also stressed that considerably
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more emphasis should be placed on the child's development of early
motor learning and on the learning of patterns, rather than on specific
skills.

Kephart contended that he has used research by Sherrington,

Gesell, Piaget, Kebb, and Strauss in attempting to develop a theory
practical enough to appeal to the teacher, yet sophisticated enough
for utilization by the researcher.

Kephart, believing that the child's

perceptual development can break down at any one of many levels of
perceptual maturity, developed a Perceptual-Motor Survey designed to
detect errors in perceptual-motor-development.
Cratty (1969, pp. 13-14) surveyed the literature concerning
Kephart's training program.

He cited a study by Brown, which found

that Kephart's training program produce improvement in certain aspects
of perception but produced no significant change in scores obtained on
reading tests.

These negative findings were substantiated by other

research findings, which were cited.

A research project, conducted by

Rutherford, studied the effects of Kephart's training activities on
kindergarten students.

He discovered that boys made significant gains,

as measured by the Metropolitan Readiness Test, but that girls did not
demonstrate a significant improvement.

Two groups of first-grade

students, who were low in both reading and visual perception, were
studied by LaPray and Ross.

They trained one group in simple reading

materials and found a significant improvement in reading, but the
other group, trained in large-muscle activities similar to Kephart's
activities, showed improvement in muscular tasks but did not show
significant improvement in reading.

Cratty concluded that he did not

find any "we11-controlled" research which supported Kephart's assertion
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that his training program fosters greater academic competency.

Cratty

declared the need for further research, allowing that the training
activities may benefit children with specific problems.
Early studies showed that tachistoscopic training did not
improve the reading ability of subjects.

In contrast, Renshow, using

rapid presentation of stimuli and decreasing exposure durations, found
that tachistoscopic training did increase the comprehension and speed
of silent reading for college students and young adults (Goins, 1958).
Goins determined that tachistoscopic training did not improve the read
ing performance of first graders but did enhance the reading competency
of good readers.

He concluded that the above findings did not denounce

the possible value of using such training with pre-selected students
who were experiencing specific difficulties related to visual perception.
Getman (1964) developed a training program on the assumption
that the perception of symbols is highly related to physiological
development.

He maintained that the child's maturation follows a

hierarchy and, therefore, fundamental skills must be learned so that
higher level learning can be stable and secure.

His program, which

deals with the "organismic" basis of learning, usually does not apply
when-there is an extreme intellectural deficit or physical disability.
His program has structured practice, alleged to increase the child's
competency in:

general coordination, bilateral action, alternating

actions, exploration of gravity with body parts, balance, eye-hand
coordination, form perception, and visual memory.
Empirical data was very scant or non-existing concerning the
benefits of Getman's and the Montessori Programs, and therefore, this
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writer was unable to detect existing studies worthy of consideration.
However, Cruickshank (1968), a well-known author in the field of
brain-damage, stated that controlled studies have not shown a signif
icant correlation between the Doman-Delacato Training Program and
reading improvement.
Jacobs (1968) administered the Marianne Frostig Developmental
Test of Visual Perception to students of 2 pre-kindergarten, 2 kinder
garten, and 2 first-grade classes in each of 3 schools in disadvantaged
areas.

All of the students had received training in the Frostig

Training Program.

The results showed that first graders made the most

gains in visual perceptual development and that training was more
effective on kindergarten than on pre-kindergarten students.

Jacobs,

Wirthlin, and Miller (1968) ascertained that pupils who received the
Frostig Training Exercises in pre-kindergarten, kindergarten, or first
grade, tended to indicate higher levels of visual perceptual ability
but that they did not exhibit higher future reading achievement levels
than students who did not receive the perceptual training.

Alloy

(1968) studied 108 culturally disadvantaged kindergarten students who
received training in sensorimotor and visual perceptual activities from
the Frostig Training Program.

The results showed that the students

did significantly better on the Frostig Developmental Test of Visual
Perception and the Metropolitan Reading Readiness Test after the
completion of the training program.

McLead (1963) studied children

with extreme learning difficulties who had previously been given
remedial reading but did not display improvement.

His experimental

group, which was given remedial reading in conjunction with the
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Frostig Developmental Program, made significant educational gains.
The Frostig Training Program uses worksheets in attempts to
develop the child's competency in the following areas:

position in

space, spatial relationships, perceptual constancy, visual motor
coordination, and figure-ground perception (Frostig and Horne, 1964).
The authors advocated integrating the worksheets and training exer
cises, both tactical and kinesthetic, into regular kindergarten and
first-grade programs.

In addition, they claimed the benefits of

using the program with older children who have reading problems coin
ciding with retarded perceptual development, the culturally deprived
second grader, and the mentally retarded child.

The writers affirmed

that training in their program would help to prepare the child for
further development of his cognitive processes but does not guarantee
academic success.

For all age levels, the writers recommended that

the Frostig materials be used in combination with appropriate remedial
or individualized instruction.
One of the more prominently used predictors of diagnosis of
visual perceptual disability in relation to reading remediation is
the Marianne Frostig Development Test of Visual Perception (DTVP).
This essentially paper-and-pencil test is divided into five areas
that measure supposedly separate aspects of visual perception, although
the author does allow that there is considerable overlap between the
five subtests (Frostig, Lefever, and Whittlesey, 1966).

They assert,

that the Eye-Motor Coordination Subtest is essentially a test of eyehand coordination as measured by the drawing of continuous straight,
curved, or angled lines, either with or without boundaries.

The second
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subtest, Figure-Ground, is a test that uses "intersecting and 'hidden'
geometric forms to determine the child's ability to perceive and out
line figures in backgrounds of varying complexities".

The third sub

test, Constancy of Shape, is a test that requires the subjects to
differentiate squares and circles from a variety of other geometric
shapes, such as rectangles, ellipses, and parallelograms, as well as
mutilated squares and circles.

A fourth subtest, Position in Space,

requires the discernment of either a figure, which was turned differ
ently than the rest or, in the second part, discerning the figure
that was turned the same way as the initial figure.

The fifth subtest,

Spatial Relationships, involves the analysis of simple forms and
patterns and the ability to reproduce forms by connecting dots.
However, there is not uniform acceptance that the Frostig
Developmental Test of Visual Perception (DTVP) does what it proposes,
i.e., measures and differentiates visual perceptual attributes, which
affect reading.

Gates (1926) pointed out that the perceptual ability,

which affects the ability to read, is a unique type of perception, but
in the majority of cases it can not be accurately predicted from
knowledge of other aspects of perception.

Gates further reiterated

his belief that reading competency may be closely linked with the
pupil's skills in the perception of printed symbols and his method of
perceiving the printed symbols.

However, the ability to perceive

symbols may be factored into more basic perceptual skills.

In fact,

most current tests for reading readiness include one or more measure
ments to assess visual perceptual ability (Ohnmacht and Olson, 1968).
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Jacobs (1968) declared that the DTVP appeared to be potentially
useful because it segregates different aspects of visual perception and
because of its claims for predicting reading success.

However, Jacobs,

Wirthlin, and Miller (1968) reported their earlier analysis of the
subtests of DTVP which revealed that practically all the differences
in the total score of students who had been trained in the Frostig
Program were due to only the subtest of "Form Constancy".

They con

ducted a second study, attempting to duplicate the earlier study and
to follow-up the children in the study to determine the predictive
value of the DTVP.

The Metropolitan Reading Readiness Test (MRRT),

Gates-MacGinite Test, Stanford Primary I, and the Pitner Cunningham
Mental Ability Test were administered.

The findings indicated a

moderate degree of correlation between the DTVP and the MRRT showing
that the DTVP measures what constitutes reading readiness.

However,

they found that both the DTVP and the MRRT have low predictive valid
ity, using standardized reading tests as criteria.

In contrast to

the earlier research project, the analysis of the subtest scores of
the DTVP showed that the pupils who received training scored higher
on all of the subtests.
Olson (April, 1966) conducted a study to investigate the
relationship between school achievement, reading ability, and the
visual perceptual abilities, as measured by the DTVP.

A group of

third-grade students (121) were evaluated on the California Achieve
ment Test, The California Short-Fora Test of Mental Maturity, as well
as other tests of auditory and visual discrimination and memory of
words.

Olson stated that the results indicated that, for his
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third-grade population, the DTVP is a fair predictor of school achieve
ment and a specific reading skill ability.

Visual perceptual diffi

culties and specific reading difficulties showed moderate to no sig
nificant degree of correlation.

The Figure-Ground and the Position

in Space subtests did not show significant correlation with the
other tests administered.

In conclusion, the results did not show a

relationship between the subtests of the DTVP and specific reading
difficulties.

From test results of a population of second-grade

students, Olson (December, 1966) found several small but significant
correlations between subtests of the DTVP and Gates Advanced Primary
Reading Test.
Ohnmacht and Rosen (1967) tested 637 first-grade students and
did not find significant correlations between the subtests of the
DTVP and the reading achievement factors on the New Developmental
Reading Test.

Ohnmacht and Olson (1968) conducted research to deter

mine if there was one or more common functions underlying performance
on the DTVP and reading readiness tests, which are frequently utilized
in the schools.

He utilized a sufficiently large population of

first graders who were administered the Metropolitan Reading Readiness
Test (MRRT) and the Gates Reading Readiness Test (GRRT) on a group
basis, and the DTVP were administered individually.

The results

indicated a significant correlation at the .01 level between subtests
of the DTVP and subtests of MRRT and GRRT.

They concluded that the

MRRT and GRRT measure underlying perceptual functions that reflect a
substantial amount of information on the DTVP, and that the DTVP
appeared to yield little additional information for predicting reading
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achievement.
Bryan (1964) declared that his research results indicated
that the DTVP could be used as a predictor of reading success.

Hepburn

(1968) administered the DTVP, the Goodenough Draw-A-Person Test, and
the Anton Brenner Developmental Gestalt Test of School Readiness to 52
male and 60 female kindergarten students, ranging in age from 4 years,
11 months to 6 years, 5 months.

The mean scores achieved suggested

that the overall results were typical.

Of this population, 27 were

found to have visual perceptual impairments, with the DTVP and the
Brenner Test yielding similar results.

Hueftle (1967) made a factor

analysis of the DTVP, the Illinois Test of Psyeholinguistic Abilities
(ITPA), and the Wechsler Intelligence Scale for Children (WISC).

The

results showed that the DTVP and ITPA are assessing intelligence as
measured by the WISC to a moderate degree, with the overlap apparently
limited to the Performance Scale.

None of the tests appeared to

clearly assess unique characteristics but the ITPA and DTVP seemed to
measure different aspects of children's abilities.
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Visual Perception of the Mentally Retarded

The final phase of this research project consists of a review
of the literature concerning perceptual attributes of the mentally
retarded.

Spivack (in Ellis, 1963) declared that only a limited number

of areas of perception in relation to mental retardation have been
studied.

He maintained, as does this writer, that all too frequently

a study concerning a certain area is not followed up by consequent
studies.

The result is an aggregation of discrete findings, which are

impossible to integrate.

Ellis (1966) claimed that there were two

principal reasons why the abilities of the young mentally retarded
have not been explored.

Firstly, was the belief established by Garett

and further advanced by Thurstone that the abilities of the young
retarded are not well differentiated.

The second reservation concern

ing research of this nature, was the phenomenal cost in testing, since
the nature of the young retardate is such that individual tests admin
istered by well-trained clinicians are prerequisite.
Lewin developed a theory of mental retardation, which viewed
the retarded child as possessing fewer regions in the cognitive
structure than a normal child of the same chronological age (Ellis,
1966).

Thus, in respect to the number of cognitive regions, the

retarded child is similar to the younger normal child of his mental
age, but he cautioned that the younger child and the retarded child are
not completely similar.

Lewin perceived the major differences between

them as being a greater "stiffness" and a lesser capacity for "dynamic
rearrangement in the psychical systems” of the mentally retarded child.

67
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Smock (1962) found that children of lower intelligence had particular
difficulty in concept transfer where form and color cues were critical
for classification; concluding that these children tended to be more
"concrete".
Kounin (Ellis, 1966) instructed mentally retarded and younger
normal subjects with the same mental ages to draw cats until they
became satiated with the activity and then to draw bugs until they
became satiated with that activity.

The normal subjects showed the

greatest effects of transfer of satiation, i.e., they tired consider
ably faster on the second task than they did on the first task.

The

younger retardates showed less transfer of satiation and the older
retardates demonstrated the least.

Kounin and Lewin attributed a

"rigid state" to the mentally retarded as an explanation for their
far greater persistence on tedious tasks.

Kounin found that the

mentally retarded subjects, in contrast to normal subjects, spent
less time on the first drawings than on subsequent drawings.

On a

tedious lever-pressing task, the normal subjects made the greatest
number of errors, the older retardates the least, and the younger
retarded falling between these two groups.

The so-called Lewin-Kounin

Theory of Rigidity in the Retarded predicts that moving from one area
of cognitive thinking to another would be more difficult for the
retarded than for a normal subject.
Bender (1938) disagreed with Kounin, asserting that research
indicated that the retarded child "may be more or less rigid and less
differently differentiated than the normal younger child of a similar
mental level".

She contended that there was much greater variety in
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the drawing of Gestalts by the mentally retarded than in those of the
normal child.

Motor control is usually better for the mentally retarded

than for the normal child of the same mental age.

Although not true

for all mentally retarded, many tend to make primitive sensori-motor
patterns retaining constant movement in a clockwise or counter
clockwise direction with a tendency to emphasize the horizontal planes.
"For these subjects, fixed points are difficult to reach and attempts
at connecting two points usually result in a radiating movement, rather
than a straight line.

The Gestalts drawn by the mentally retarded are

usually small, energy-conserving figures, and primitive loops are used.
According to Bender, analysis of the drawing of the mentally retarded
revealed that many were suffering from aphasic disturbances, which
were characterized by the use of a perseverated primitive symbolic unit,
others displayed the dissociate phenomena, characteristic of schizo
phrenia, and still others showed perceptive confusing difficulties.
She concluded that there are multiple etiologies of mental retardation,
which can be predicted through analysis of the drawn Gestalts of the
mentally retarded.

She recommended differential diagnoses for more

exacting treatment and remediation.
Lipman (in Ellis, 1963) advocated the "little-deficits" theory,
which stressed that observed learning deficits in retardates are
attributable to the interaction of many variables, combining to result
in lowered learning efficiency.

According to Lipman, deficiencies

might accrue from any combination of the following:

poor attention;

a 'sluggish' brain or nervous system, which requires excessive stimu
lation before structural connections are affected; "stronger proactive
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and retroactive inference effects"; less effective transfer of learn
ing; "less incidental learning"; poor retention ability; and less
efficiency in categorizing learned materials.

In addition, Lipman

reviewed the literature that compared the performance of mentally
retarded and normal subjects on the

rotary pursuit and mirror-drawing

tasks.

retarded subjects were matched to

When the mental ages of the

the mental ages of normal subjects, the retarded performed as well on
these tasks as did the normal subjects.
Goodnow and Bethon (1966) conducted a study to determine the
results of education on perceptual development, and to explore the
effect of chronological age (CA) and mental age (MA) upon "Piaget's
tasks".

The sample was composed of

American school children with a

wide variance of IQ's matched for either MA or CA, with non-school
children living in Hong Kong.

Firstly, the data showed that lack of

schooling does not "upset" the conservation of weight, volume, or
surface, but that it does upset a task of combinatorial reasoning".
Secondly, among the "schooled" children the performance on all tasks
showed a close relationship to MA.

The results tended to reinforce

earlier studies, which showed that Piaget's task could differentiate
dull from more intelligent children.

Goodnow and Bethon maintained

that the results did not show a significant difference between the
older dull subjects and the brighter younger subjects.

However, they

hypothesized that, in spite of the strong relationship between MA and
perceptual ability, a point may develop when a young bright child may
be stifled because of inadequate experience, which CA provides.

They

also hypothesized that non-schooled children may have performed low
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on combinatorial reasoning due to insufficient practice in working prob
lems mentally, in contrast to their usual mode of eye-hand solutions.
The validity of matching for MA is questioned, since mental tests are
highly influenced by educational experiences.

This writer is of the

opinion that the methodology is inferior, as apparently it was not
predetermined that all subjects would be matched on either MA or CA.
Ghent (1964) conducted a study to investigate whether recog
nition of the preferred orientation was facilitated most by advanced
mental age or chronological age.

She utilized mentally retarded

children with higher chronological ages but matched in regards to
mental age to normal subjects studied in an earlier investigation.

She

found that retarded children with a mental age of 3 could discriminate
forms exposed briefly, and that the exposure durations required were
comparable to those previously used with normal children of equiva
lent mental ages.

Also, as with the normal subjects, apparently

recognition of simple geometric forms was not facilitated when both
stimulus and "array figures" were oriented in the same way.

In con

clusion, the results indicated that the decreasing effect of a preferred
orientation on recognition was more immediately related to speed of
visual recognition than to either mental or chronological age.
Gibson (1967) cited the research of Spirtz and House concern
ing mental retardates' perception of dot presentations.

Spirtz studied

the perception of dot patterns by retardates and normal children of
equivalent mental ages and found that symmetrical patterns were repro
duced equally well by the retarded and normal subjects, however; the
performance of the retarded subjects was inferior when asked to
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reproduce random patterns.

House compared discrimination of symmetri

cal, asymmetrical, and repetitive dot patterns.

She found that indiv

idual differences to perceive more complex patterns were related to
intelligence.

House concluded that the failure of discrimination was

due to an inability to perceive the pattern differences as described
by the features such as symmetry, repetition of pattern, distinctive
clusters, and continuity of line.

Elam and Duke (1964) conducted

research that showed a difference in the way normal and retarded sub
jects integrate or "synthesize the stimulus cues relating to discrim
ination".

They reported that the direction or nature of the differ

ence was not clear.

Contrary to the expected findings, in some instances,

the retarded group demonstrated more effective synthesizing procedures.
After surveying the literature, Spivack (in Ellis, 1963) concluded
that the evidence indicated that the performance of normals and mental
retardates does not differ on figure-background, size constancy, phi
movement threshold, and critical flicker frequency threshold responses,
nor the Muller-Lyer, Ponzo and size-weight illusions.
Goldiamond (1959) utilized a series of psychophysical tasks,
perceptual tasks, and other response tasks administered to normal and
mentally retarded subjects to analyze differences of perceptual
responses.

The following results were obtained:

1. Voltage required for signal detection (forced-location) was independent of I.Q., but varied inversely with ages.
2. Reaction time was an inverse function of both age and
I.Q.
3. Children with lower I.Q.'s gave consistently more
overestimative responses in signal detection (yes-no^. used
more definite responses, gave more false alarms, reported
more signal detection at intensities too low for accurate

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

location, than did normals for whom such responses tended to
diminish with age. Retarded children also overestimated in
size constancy tasks.
4. Retarded children took more time to complete tasks,
and there was considerable response attenuation in the absence
of training and prompts.
5. Curves and data considered developmental were repli
cated using certain combinations of procedures, but other
results were at times obtained when other procedures, in some
cases involving more valid conditions, were utilized.
6. Proportions of color blindness found in normal and
retarded populations were identical with general population
proportions.
Goldiamond was indecisive as to whether perceptual differences
A

now considered developmental or functions of retardation may be related
to differences in non-perceptual variables, rather than to differences
in perception.

He suggested that the overestimative behaviors found

in the mentally retarded might be related to variables associated with
the segregation of retarded from normal children.

That is, the normal

child receives adverse consequences applied to "over-estimative behav
ior", but the retarded child placed in the special education class
finds his teacher acceptive to such behavior.

Goldiamond suggested

that perceptual responses of the retarded could be improved through
the application of procedures currently developed in the laboratory
for the control of behavior of individual organisms.
Krop and Smith cited conflicting research studies that either
supported or disputed the theory that visual-perceptual performance
is an important factor in the intellectual functioning of several
clinical groups of children.

Allen, Haupt, and Jones (1965) adminis

tered the DTVP, the 'JISC, and the Peabody Picture Vocabulary Test
(PPVT) to 65 educable mentally retarded students.

Their results

indicated that the group of children who had the best visual perceptual
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ability, as measured by the DTVP, as a group received the highest
scores on the intelligence tests.

Based on these findings, they

concluded that perceptual skills attributed to intellectual function
ing of the mentally retarded.

This writer did not concur that the

preceding study offered sufficient information for this broad conclu
sion.

However, there was agreement concerning their suggestion that

the educable mental retardates display marked variation in visual
perceptual maturity and for the need to gain insight concerning the
relationship between perceptual ability and intellectual functioning.
Allen (1969) correlated raw scores of the DTVP with raw scores
achieved on the PPVT.

There were insignificant correlations between

the subtests of the DTVP and overall raw scores of the PPVT.

Allen

stated that the derived correlation coefficient of .18 between the
total DTVP and total PPVT raw scores supports the concept of a non
significant relationship between the level of intellectual function
ing and the level of visual perceptual maturity of the educable men
tally retarded.

Allen concluded that the DTVP evaluates processes

distinct from those measured by the PPVT and declared that trying to
assess perception from performance on intelligence tests was a fallacy.
In another study, Allen (1968) administered the DTVP and the
Bender Visual Motor Gestalt Test to 36 educable mentally retarded
subjects.

It should be noted that the Bender Visual Motor Gestalt

Test is a perceptual test in which the subjects are requested to draw
9 Gestalts of varying complexity.

The test is scored on designated

criteria and norms were established on a cross section of the popula
tion (Bender, 1938).

Allen found that his subjects, who were rated
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as "high perceivers" based on their DTVP group scores, did better on
the Bender Test than did the group rated as "low perceivers".
According to Krop and Smith (1969), the Bender Test has
repeatedly confirmed its value in the study of mental ability, school
achievement, and social performance of the mentally retarded.

He

conducted an investigation with 58 institutionalized females to study
the effects of special education or the perceptual-motor performance of
the mentally retarded.

He divided his subjects into a Control Group

and a School Group and administered the Bender Test on 3 different
occasions.

After the second administration, the School Group was

given special instruction in the drawing of geometric designs.

The

results indicated that the performance of the mentally retarded subjects
on the 3ender Test showed significant improvement after participation
in an education program and made further improvement following a period
of special instruction on the drawing of geometric designs.
Zeaman and House (in Ellis, 1963) discussed research that
supported their belief that the basis for mental retardation is the
inability to attend to appropriate stimuli, rather than the inability
to discriminate and react to varied stimuli.

Cratty (1969) acknowl

edged that this may be the basis for learning deficiencies in some
children who are classified as mentally retarded, but proclaimed that
other children are unable to learn despite their patient pursuit of
learning activities.

Cratty declared that a third segment of retarded

children exhibited excessive and hampering motor activity when confronted
with difficult tasks.
It is commonly accepted that children diagnosed as mentally
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retarded are apt to have other physical ailments.

Troth (1967) and

others have asserted that the mentally retarded are usually less
developed in body, balance, motor coordination, and visual percep
tion than the average child.

Malpass (in Ellis, 1963) declared that

clinical observations and research studies indicated that the mentally
retarded tend to demonstrate poorer fine and gross motor competency
and skill than do normals of the same sex and age.

He also claimed

that there is correspondence between general ranges of mental ability
and motor performance.

That is, the severely retarded are less cap

able on motor performance tasks than the moderately retarded, and the
moderately retarded as a group are less proficient than those in the
normal range of intelligence.
Although research is sparse, some studies indicated that when
controlled for the physical disability of the mentally retarded, the
performance of the physically handicapped mentally retarded does not
vary significantly from their physically normal counter-part.

For

example, Templer and Hartlage (1965) found that the performance of
blind and seeing mentally retarded subjects on the Kand-Face Test was
essentially the same.
Believing that many mentally retarded subjects have confounding
motor disabilities, Bell and Wilsoncroft (1967) conducted research
with the phi phenomenon.

They found that many mentally retarded and

cerebral palsied children who failed to correctly reproduce Gestalts
through the use of a pegboard or by drawing, were not handicapped in
their visual perception as operationally defined by performance on
the phi phenomenon.

They criticized the traditional methods of
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measuring visual perception because of its reliance on the child's
motor and/or intellectual ability.

Although recognizing merit in

their work, this writer questioned as to whether or not perception of
the phi phenomenon adequately taps all of the abilities, which are
intrinsic to the concept of "visual perception".
Cruickshank (1955) surveyed the research concerning the re
lationship of cerebral palsy (a neuromuscular impairment resulting
from some kind of brain injury) to mental retardation.

He cited

research that indicated that approximately half of the cerebral pal
sied children have below-average intelligence (Cruickshank, 1955).
Nelson and Wise (1964) measured the ability of cerebral pal
sied, mentally defective, and normal children to detect and course
edges, viz.; tracing the perimeter of a geometric form.

The study

showed that the cerebral palsied and mentally retarded children had
greater difficulty with edges than with areal perception.

Contrary

to the findings of Bell and Wilsoncroft (1967), they found that the
difficulty in reproducing was a visual, rather than a motor problem
and seemed associated with the "edge" characteristics of the forms.
Nelson and Wise asserted that

the "fact" that angular lines are more

difficult to discriminate than curved or straight lines apparently
indicated that the difficulty producing diamonds occurs where the
border changes direction, rather than with the diamond as a form,
per se.

They concluded with the suggestion that perhaps the input of

the optic pathway is not being adequately utilized by the perceptually
defective.

This writer wishes to commend Nelson and Wise for their

tendered hypothesis but is somewhat disheartened concerning their
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confusing and misleading (probably unintentional) presentation of
findings.
Brain injury or organic brain impairment is frequently associ
ated with mental retardation.

Frostig, Lefever, and Whittlesey (1961)

noted that specific perceptual tasks, which could be executed by the
normal child, but could not be performed by the child diagnosed as
neurologically impaired, and general visual perceptual development was
very retarded.

According to Strauss, the brain-injured child would,

from the presentation of a stimulus, be less aware of the total and
be more aware of the particular parts of the figure, which attracted
his attention at a particular instant (Smock, 1962).

Spivack (in Ellis,

1963) declared that the research conducted by Strauss and Werner was
the most prominent study of figure-background discrimination of the
brain-injured child.

They utilized designs on a marble board to com

pare the performance of brain-injured mentally retarded to non-braininjured mentally retarded.

The results showed that 75 percent of the

responses of the brain-injured group were to the background, 14 percent
of the responses of the non-brain-injured group were to the background,
as compared to only 7 percent of the responses of normal subjects.
Spivack also cited research which seemingly indicated that the braininjured and non-brain-injured retardates performed differently on
size constancy, as well as on many other visual perceptual tasks.
Gruber and Steer (1966) utilized 37 institutionalized mentally
retarded children, subdivided according to etiological classification
to assess the relationships and differences among various attributes.
The results indicated that etiological differences should be taken
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into consideration in determining the inter-relationships between
perception, expression, and intelligence.

Also, they found that

cerebral performance could best be predicted by the child's social
age and auditory memory span.

However, they recognized the profusive

array of intervening factors, which affect the performance of the
mentally retarded.
Acknowledging that emotional disturbance and brain injury are
etiological factors in mental retardation, Robinson and Robinson (1965)
declared that the cultural-familial factor characterizes the majority
of students in the educable mentally handicapped classes.

Cook (1966)

said that the sparse empirical evidence suggested that the higher
level mentally retarded may not be deficient in the capacity to sub
jectively match the probability of occurrence with external events,
but suggested that they were insufficiently motivated toward academic
pursuits.

He demonstrated that members of the middle and lower

classes manifested varied performance as a function of the type of
reward offered in a situation.

He hypothesized that the educable

mentally handicapped who, for the most part, are children of "lower
class families" are more responsive to concrete rewards, unlike the
normal children who are responsive to the reward value of correct
response alone.
Probably the primary purpose for the study conducted by Smock
(1962) concerned the differential influence of incentive motivation on
perceptual cognitive proficiency of children of diverse intellectual
levels.

He reported that the data revealed insignificant differential

effects for different intellectual levels but asserted that demonstrated
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trends are worthy of consideration.

His results concerning children

of low intelligence indicated:
1) that from recognition accuracy was facilitated by the
incentive condition to the same degree as the performance of
children of higher intelligence; 2) incentive motivation
facilitated concept transfer relatively less for children in
the "low" group and in one task produced a decrement in per
formance; 3) incentive motivation exerted relatively more of
a "narrowing of attention" effect for the "low" intelligence
children as determined by the perception span task.
Although there are not well-delineated levels of motivation, the fact
that there are motivational differences suggest that this may be a
variable in research with children of lower intellectual ability.
There has been only scant research to evaluate the effect of
perceptual training on the performance of the mentally retarded.
Chansky and Taylor (1964) utilized 1 control group and 2 experimental
groups composed of 13 subjects each ranging in age from 8 to 11 years
and having IQ's ranging from 51 to 75.

All subjects were pretested

with the Wechsler Intelligence Scale for Children (WISC), Benton
Visual Retention Test, and California Achievement Test.

The Control

Group continued regular activities, 1 of the experimental groups re
ceived perceptual training for 10 weeks with immediate corrective
feedback, and the other Experimental Group was given 10 weeks of
perceptual training in conjunction with delayed corrective feedback.
The battery of tests were readministered 12 weeks after the pretest.
Firstly, the results showed that the experimental groups improved in
serialization and discriminatory skills and that for these children
more accurate perception was a function of corrective feedback.
Secondly, the experimental groups showed highly significant improvement
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over the Control Group in reading, spelling, and arithmetic, although
there was little difference between the performance of the 2 experi
mental groups.

Thirdly, both experimental groups made significantly

higher improvement on the Similarities and Vocabulary Subtests of the
WISC, as well as in the overall verbal, performance, and full scale
IQ portions.

In conclusion, Chansky and Taylor found that individuals

receiving immediate feedback differed only slightly from individuals
receiving delayed feedback.

This finding was in congruence with the

research on learning, for as Underwood (1966) stated, "delaying knowl
edge of results in a simple task, such as line drawing, does not
seriously damage the rate that the subject learns to become accurate".
This is true, if there are not subsequent trials intervening between
the first trial and the feedback.
Troth (1967) discussed a remedial program which was imple
mented to develop better motor coordination and perceptual skills for
educable and trainable mentally retarded subjects.

The students

received daily perceptual training integrated into their regular
classroom activities, starting with gross motor coordination drills,
then "space organization exercises", and finally, template training
with progressively harder geometric shapes.

The program was individual

ized and a child had to master one skill before he began another act
ivity in the hierarchy.

According to Troth, the goal of the project

was to ascertain the benefits of the program after a 3 year trial
period.

Although a thorough evaluation was to occur at a later date,

he reported observations of improved body balance, posture, and coord
ination with the trainable children, and significant improvements in
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bilateral balance, coordination, visual perception, and academic
performance with the educable mentally retarded children.
Gordon (1967) evaluated the sensory motor, visual perception,
and concept formation performance of mentally retarded children who
received systematic sensory motor training.

The results did not

indicate that the training produced significant improvement and,
consequently, the theory that Roach and Kephart applied to the men
tally retarded was neither supported nor refuted.

However, Chansky

and Taylor (1964) cited Kephart's research which indicated that the
intelligence of children will improve after participation■in a stim
ulating training program.

Cratty (1969) proclaimed a need for future

studies in which the influences of various components of Kephart's
perceptual-motor training program upon the attributes of retardates
are investigated.

Freeman (1968) criticized Kershner's abstract of a

research project which attempted to evaluate the effects of the DomanDelacato Training Program upon retarded children.

Freeman implied

that the presentation was misleading and that scrutinizing the results
revealed only that:
a. Creeping and crawling practice leads to better creeping
and crawling.
b. Intensive stimulation of retarded children may produce
some changes.
The bulk of the significant literature in the realm of the
visual perception of the mentally retarded has been reviewed.

This

writer can only hypothesize concerning the basis for the discrepancies
in the reported findings.

However, Spivack (in Ellis, 1963) advocated

that the methodology of the research has been inadequate since the
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unique problems in this area have not received sufficient considera
tion.
ed.

He cited some of the variables peculiar to the mentally retard
Since the incident of brain-injury occurs frequently with the

mentally retarded, controls of this variable should be the rule, rath
er than the presently rare exception.

He also criticized the fact

that the majority of research concerning the mentally retarded was
compiled within institutions, while only a small minority of the men
tally retarded were actually institutionalized.

Another problem was

insufficient motivation of many of the mentally retarded.

For a

myriad of reasons, they quickly lose interest, anticipate failure,
or become fidgety, and thus, do not approach their optimum performance.
He also acknowledged that many mental retardates have been prescribed
drugs - another variable which should receive special consideration.
"Response biases" are usually overlooked problems which may contamin
ate the results of many perceptual studies.

"Response bias" refers to

the extent a particular response can affect subsequent responses,
irrespective of changes in initiating stimulus.

He raised the possi

bility that retarded children may exhibit characteristic biases which
affect their performance and consequently, irrelevant theories concern
ing the perceptual behavior of the mentally retarded are developed.
Spivack (in Ellis, 1963) cited research which showed that the
brain-injured, as well as the non-brain-injured mental retardates are
hyper-sensitive to the investigator and that they respond to him as a
model from whom they extract cues as to how they "should" perform.

The

mentally retarded are reluctant and often have difficulty expressing
answers verbally, and may have difficulty understanding test instructions
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written for the "normal" child.

Spivack advocated that researchers

should fully discuss in all formal presentations of findings, their
unique controls and their special adaptions of instructions for the
lower comprehension of the mentally retarded.

Spivack cited Haber in

concluding that the many inconclusive findings in the area of the
visual perceptual attributes of the mentally retarded may be due to
the "blind application" of methodologies and teshniques which are
successful in other areas of research.
Spivack made an excellent summation that is difficult to
improve upon when he stated:
In studying the perceptual processes in retardates, the
greatest challenge is the absence of clearly defined paths to
follow. There being little to build upon, the field offers
infinite possibilities for the careful pursuit of the new idea.
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CHAPTER II
A COMPARATIVE PERFORMANCE STUDY OF MENTALLY RETARDED
AND NON-RETARDED SUBJECTS ON THE MARIANNE FROSTIG
DEVELOPMENTAL TEST OF VISUAL PERCEPTION
Introduction to Study

The preceding study on visual perception, although rather
voluminous in content and extensive in depth, left much latitude for
conjecture regarding some of the age-old, unanswered questions on the
subject.

If, however, it serves in some miniscule capacity to amplify

the need for additiona-1 empirical research, and most particularly, the
acceptance of the incongruities, then this paper will have served an
important function.

Unification of research and veracity would be

greatly enhanced if researchers and theorists would acknowledge that,
both experience and chronological maturation are variables that affect
perceptual maturation.

If a comradery existed between the two opposing

schools of thought researchers would then be better equipped to proceed
in the delineation of "when and how" experience and chronological
maturation affects perceptual development.
The theory that there is a positive relationship between percep
tual proficiency and academic achievement has not only failed to achieve
universal acceptance, but many studies dispute the existence of such
a relationship at all.

However, there was sufficient literature advo

cating a relationship that this writer felt it was of upmost importance
to compile additional empirical data concerning the alleged relationship.
If, in fact, there is a relationship, the most fruitful avenues will
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be those that attempt to designate the specific perceptual deficits
that

interfere with the child's learning process.

It is essential, at

this

point, to clarify the probability that a deficit that interferes

with the learning process of one child may not be a deterrent to the
performance of another child of the same age.

This probability may

account for the gross contradictions concerning this relationship.
However, if an interfering perceptual deficit
for a child, it seems appropriate that remedial steps

is

delineated

be undertaken

to correct the problem or to assist the child in developing strengths
in other areas that circumvent the deficits by channeling his learning
through other facilities.

Some of the means advocated for correcting

the visual perceptual deficits were discussed, and research on the
merits of the programs was proffered.

Again, the research was not

specific in the preference for one program over another, but instead,
portrayed the wide diversity existing among the programs.

This writer

was most convinced of the merits of combining a remedial training pro
gram for retarded perceptual skills and remedial academic exercises,
which attacked the basic deficits in academic knowledge.
The problem of the relationship between academic achievement
and visual perceptual maturity becomes even more complex as we.consider
the mentally retarded.

Piaget's theories, if generalized, seemingly

indicated that the visual perceptual skills of the mentally retarded
would be acquired through a hierarchy and be contingent on the child's
mental age (MA).

If so, the mentally retarded child with a lower MA

would be at the level of perceptual development as a normal child of
the same MA but younger in chronological age (CA). The substantiation
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of this theory would have considerable impact on the teaching of the
mentally retarded.
In an attempt to gain further insight into the problem, a
research project was conducted.

The Marianne Frostig Developmental

Test of Visual Perception (DTVP), developed by Frostig, Lefever, and
Whittlesey (1961), was selected as the instrument to assess visual
perception, because it supposedly designated specific perceptual traits.
The research reviewed overwhelmingly indicated that the test was a
good measurement of visual perception and it was conjected from the
literature that the DTVP was one of the better perceptual tests regard
ing the validity of academic success as a predictor.
stressed previously, is divided into five subtests:

The test, as
eye-motor coord

ination, figure-ground, form constancy, position in space, and spatial
relations.

The DTVP was standardized on 2100 school-age children from

low-middle to upper-middle socio-economic families.

The children

utilized in the sample were predominantly Caucasian but included a few
Mexican-Americans, still fewer children of Oriental origin, and no
Negro subjects (Frostig, Lefever, and Whittlesey, 1964).

The raw scores

of the tests were converted into normative age equivalents (Table 1).
In addition, the raw scores were converted into scaled scores, the
summation of which was converted into norms for perceptual quotients
(PQ).

In essence the perceptual quotient was the child's average

perceptual age (PA) divided by the child's CA.
The major purpose of the study was to assess the implications
of use of the DTVP with mentally retarded children.

A controversy

existed, as outlined earlier, as to whether the mentally retarded
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differed among various components of intellectual functioning or whether
there are diversified levels of functioning.

From past experience in

diagnostic psychological evaluations with mentally retarded, it was
recognized that the mentally retarded usually scored lower on the DTVP
than expected for a child of their chronological age.

However, it was

not known if the lower performance was equal in all measured areas of
visual perception or whether it was concentrated more in one or several
areas.

The previous review of literature tended to show that the men

tally retarded child was typically less proficient in most areas of
visual perception than the normal child of his equivalent CA.

The

one significant exception was the reviewed research that disputed a
difference in the performance of mentally retarded and normal children
on eye-motor coordination tasks.
Mentally retarded and normal subjects were equated according
to MA in order to test 7 hypotheses (all of which were stated in the
form of the null hypothesis), as follows:
1.

There was no significant difference in Factor I (Eye-Motor

Coordination) between the mentally retarded and non-retarded
groups.
2.

There was no significant difference in Factor II (Figure-

Ground Discrimination) between the mentally retarded and non
retarded groups.
3.

There was no significant difference in Factor III (Form

Constancy) between the mentally retarded and non-retarded
groups.
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4.

There was no significant difference in Factor IV (Position

in

Space) between the mentally retardedand non-retarded groups.

5.

There was no significant difference in Factor V (Spatial

Relations) between the mentally retarded and non-retarded
groups.
6.

There was no significant difference in overall raw scores

between the mentally retarded and non-retarded groups.
7.

There was no significant difference in PQ between the

mentally retarded and non-retarded groups.
For hypotheses 1-6, the data from the 36 regrouped pairs was analyzed,
but hypothesis 7 was tested by analyzing the data from the original
43 matched pairs.
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Subjects

The examiner found two schools, which housed Type A, educably
mentally retarded special education classes, that agreed to supply
the testing materials and available room for administration of the
DTVP.

A third school, which was conducting summer school classes,

made similar allowances so that the DTVP could be administered during
the summer program to children with MA's similar to the retarded
children,

^or the sake of simplification, the group of mentally retarded

subjects were designated as the "experimental" group and the non-retarded
subjects were designated as the "control" group.

All of the experi

mental group subjects had been diagnosed as educably mentally retarded
and certified as such under the guidelines of the State of Michigan
educational department.

The control group subjects were all placed

within the regular class and none had been referred for psychological
diagnosis because of suspected mental retardation.

However, the con

trol group included a disproportionately large number of children who
were suspected to be under-achieving children by their classroom teachers.
Due to a time limitation for collecting the data, the subjects
were not matched as pairs until after the data gathering process.
The experimental group consisted of 53 subjects:
females.

31 males and 22

The control group consisted of 59 subjects:

13 females.

46 males and

Since the examiner wished to control for the sex variable,

the maximum number of subjects that could be utilized were 13 females
and 31 males from each group, or a total of 44 matched pairs.
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The

subjects were assigned individual identification codes, which listed
only the MA. and sex.

Thus, without a means of subject identification,

the matching was nearly free of potential bias on the part of the
examiner.

After much experimentation to achieve matched M A ’s, a

method was accepted that utilized 43 matched pairs.
The Experimental Group subjects' vital statistics ranges were:
IQ's, 59 to 88; MA's, 5 years, 6 months to 11 years, 5 months; CA's,
8 years, 2 months to 14 years, 3 months.

In contrast, the control

group subjects' vital statistics ranges were:IQ's, 70 to 123; MA's, 5
years to 10 years, 7 months; CA's, 5 years, 11 months to 11 years, 4
months.

Graph I (p.121) shows the overlapping of the 2 groups.

The

Experimental and Control Groups each consisted of 30 male and 13
female subjects.
A test of the significance of the difference between means of
correlated data yielded results indicating an undesirable inter-group
difference.

To correct for this, and thus avoid erroneous findings;

the subjects were regrouped, using the original computation sheet,
which only contained information pertaining to MA and sex.
regrouping eliminated 7 male subjects from each group.

The

In the examiner'

opinion, the greater homogeneity of the 2 groups regarding MA more
than compensated for the smaller population of subjects.

The ranges

for the IQ's, MA's, and CA's remained the same, with the exception
that the maximum CA for the Control Group was lowered to 10 years, 5
months.

The mean IQ's changed from 72.42 to 72.11 for the Experimental

Group and from 93.81 to 93.89 for the Control Group.

R eproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

Methodology

One unavoidable limitation of this investigation should be
mentioned.

Although all subjects had been given recent intelligence

tests, the same tests were not administered to both groups.

The

Wechsler Intelligence Scale for Children (WISC) had been individually
administered to all of the subjects of the experimental group and the
Lorge-Thorndike Intelligence Test had been administered on a group
basis to the subjects of the control group.

But, in the words of

Pidgeon (1959), thete is much similarity between the 2 tests and they
both have norms based on a mean of 100 and a standard deviation of 15.
Freeman (1959) claimed that the correlation between the WISC and the
Lorge-Thordike was very high.
The DTVP was administered in well-lighted and properly venti
lated classrooms and the subjects were sparsely seated, allowing ample
room between each youngster.

It was administered to groups of children

ranging in numbers from 7 to 18, depending primarily on the subject's
ability to carry out directions.

Except when the groups were small,

the examiner employed 1 or more assistants to help maintain observance
of the rules.

The administrative rules of the test were closely

followed; i.e., all students were required to lay their pencils on
the tables upon completion of a task and they were not allowed to
turn pages or to start a task until all directions were dictated exactly
as written in the test manual.
necessary.

Directions were repeated when judged

It appeared that thiey all comprehended the directions.
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The cooperation of the subjects was maintained by frequent praise for
attentiveness to test procedures and directions, but test performance
was neither praised nor condemned.
The tests were scored with strict adherence to the scoring
procedures covered in the DTVP manual.

When subjects were older than

the maximum normative age data stated on the tests, the scaled scores
were calculated from the age equivalents using the formula, PA/CA x 10
=

scaled scores.

The perceptual quotients (PQ) for subjects 8 years

old and older were calculated by doubling the summation of the scaled
scores, as per the instructions in the test manual.
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Analysis

In reiteration, the original 43 matched pairs were tested for
intra-pair variance via a test of the difference between the means of
correlated data.

The differences and differences squared were calcu

lated and totaled (See Table 2, p. 105).
squared was calculated to be 6388.51.

The sum of the difference

The standard deviation of these

differences was 12.19 and the standard error of the mean difference
was 1.88.

In this case, the 'z' score was found to equal .77 (See

Formulas, p. 103).

From a Table of Areas and Ordinates of the Normal

Curve in Terms of xAr, it was determined that probability (£) was
equal to .222 level.

Since this demonstrated variance was more than

desired for the scope of this paper, the subjects were regrouped into
36 matched pairs.
In analysis of the test results it was essential to verify that
the 2 groups of 36 were in essence, matched for MA and that occurring
variance was probably due to chance happenings, not to an intrinsic
difference between the groups.

Since the sample was relatively small,

the desirability of having the groups homogeneous was increased.

To

fully assess the homogeneity of the groups, both a test of differences
between the means of correlated data and the Wilcoxon Matched-Pairs
Signed-Ranks Test were computed.
For the computation of the Wilcoxon Matched-Pairs Signed-Ranks
Test, the differences between each pair of scores were calculated, the
absolute value of the differences were ranked, and the signs of the
94
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differences were totaled (See Table 3, p. 109).
tion was 239.51 (See Formulas, p. 103).
was equal to .0104.

The standard devia

In this case the z score

Interpolating from a Table of Areas and Ordinates

of the Normal Curve, it was determined that this score would fall
within the area of .0040 standard deviations from the mean.

Conse

quently, the probable expectancy of the occurrence of this difference,
or a lesser difference, through chance alone was very high (996 : 1,000).
Thus, this test demonstrated virtually no intra-pair variance.
The second test to assess the intra-pair variance was a test
of differences betweent the means of correlated data.

The first phase

of this test involved finding the sums of the subjects' MA's for all
matched pairs (See Table 4, p. 108).

These totals were substituted

into the formula for the Pearson Product-Moment Correlation (See
Formulas, p. 102).

The sums of the deviations and the standard devia

tions for each distribution were, respectively:

6923.00 and 13.87 for

the Experimental Group and 9636.22 and 16.36 for the Control Group.
The standard error of the mean was 2.34 for the Experimental Group and
2.76 for the Control Group.

The standard error of the difference

between the means was .75 and the z score was equal to .0667.

Again,

turning to the Table of Area and Ordinates of the Normal Curve, it was
determined that this score would fall within .0267 standard deviations
from the means.

A1 .hough this test showed slightly more variance than

the Wilcoxon Matched-Pairs Signed-Ranks Test, it demonstrated the
strong probability that the small intra-pair variance was not an
intrinsic difference between the groups.
The results of the original 43 subjects of each group were
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included in Tables 5 and 6 (pp. 109-112), with the results of the 7
subjects of each group that were eliminated during regrouping set off
by a dash.

It is interesting to note, as the tables show, that the

raw scores of the groups were more similar after the regrouping.

There

appeared to be a considerable difference between the scaled scores and
the perceptual quotients (FQ's) of the 2 groups, both before and after
regrouping.
The 7 hypotheses were tested by utilization of a shortened
version of the test for the difference of the means of correlated data
(See Formulas, p. 103).

Since the direction of any derived difference

could not be predetermined, a two-tailed test of significance was a
prerequisite.

The p was determined from the "Area in the Smaller

Portion" from the Table of the Areas and Ordinates of the Normal Curve.
It was elected that the null hypotheses would be rejected at the p<«05
confidence level.
The 36 regrouped matched pairs were used to test the hypotheses
involving the raw number of correct responses.

The differences and

differeences squared between the performance of the Control Group
subjects and Experimental Group subjects on Factor I (Eye-Motor Coord
ination), Factor II (Figure-Ground Discrimination), Factor III (Form
Constancy), Factor IV (Position in Space), Factor V (Spatial Relations),
and total raw scores were computed (See Tables 7-12, pp. 113-118).

The

sum of the deviations squared, the standard deviations of the differences,
the standard error of the mean differences, and the z scores were com
puted to test each hypothesis (See Table 14, p. 120).
levels were obtained:

The following p

Factor I, p = .159; Factor II, p * .408; Factor
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Ill, p = .112; Factor IV, p = .069; Factor V, p = .121; and total raw
scores, p = .389.

Since the predetermined confidence level was p<.05,

none of the null hypotheses were rejected.
The mean PQ of the Experimental Group was 77.86 prior to
regrouping and 76.86 after regrouping; as compared to a mean PQ of
93.81 before regrouping and 94.33 after regrouping for the Control
Group.

The original 43 matched pairs were utilised to test the null

hypothesis of no significant difference between the derived PQ's of
the Experimental and Control Groups.

A shortened version of a test

of the significance of the difference between means of correlated data
was used (See Formulas, p. 103).

The differences and differences

squared between the performance of the subjects of the Experimental
and the Control Groups were computed (Table 13, p. 119).

The derived

z score of 5.47 (Table 14, p. 120) was very significant (p<.001) and
therefore, the null hypothesis was rejected.
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Results and Discussion

Following the regrouping, statistical analysis showed very
insignificant variance between the MA's of the retarded (Experimental)
and non-retarded (Control) groups.

The regrouping did not change the

mean CA's of either group, which were:

10 years, 10 months for the

retarded group and 8 years, 6 months for the non-retarded group.
Therefore, the groups were matched for MA but were considerably different
regarding CA.

The raw score performance of the subjects would not be

affected by their CA's; however, the PQ's are established as a function
of CA and raw score performance, consequently the older CA's of the
retarded group would tend to deflate their PQ's.
The analysis of the research showed several interesting results.
The DTVP total raw scores and the raw scores of the subtests of the
mentally retarded and non-retarded subjects did not differ significantly.
Although p>.05 level, the non-retarded group did considerably better
on the subtest measuring Position in Space (p = .069).

And to a lesser

degree, the non-retarded subjects tended to show higher performance on
the Form Constancy (p = .112) and the Spatial Relations (£ = .121) sub
tests.

The mentally retarded group showed slightly higher performance

on the Eye-Motor Corrdination Subtest than the non-retarded children
of comparable MA (p = .159).

Analysis of the inter-group variance of

performance on the Figure-Ground Discrimination Subtest (£ = .408) and
total raw scores (p = .389) showed that the 2 groups performed very
similarly.
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The derived PQ's of the non-retarded group was very significantly
higher than the PQ’s of the retarded group.

Since PQ is a function of

CA and raw scores, the significantly poorer performance of the retarded
group indicated that below average visual perception, as measured by
the DTVP was correlated with below average intellectual ability.
There was a very close similarity between the mean IQ's and PQ's,
i.e., the retarded group had a mean PQ of 77.86 and a mean IQ of 72.43
and the non-retarded group had a mean PQ of 93.81 and a mean IQ of
93.35.

Graph 2 (p. 122 shows a tendency toward a positive correlation

between PQ's and IQ's, although there are many individual exceptions.
The findings of this study are in keeping with, but do not
prove, Piaget's theory, which advocated that visual perceptual matur
ity is developed in progressive stages and is directly related to
intellectual maturity.

The analysis of the Figure-Ground Discrimi

nation Subtest and the total raw scores most strongly substantiated a
relationship of perceptual maturity to intellectual development, since
there was very little demonstrated difference between the performance
of the retarded and non-retarded subjects.

It could not be determined

if the demonstrated inter-group variance on the other subtests was due
to difference in perceptual ability between the groups, or if caused
by other factors.
Thurstone's belief that perceptual ability is but one of many
intellectual components may be significant in the interpretation of
the results.

For, if in fact, visual perceptual ability is an intrinsic

component of intellectual ability, then a correlation between visual
perception and intelligence would be expected.

If so, the imperfect
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linear relationship between perceptual and intellectual maturity
(Graph 2, p. 122) would also be expected, just as there are antici
pated variances among subtests of a general intelligence test
(Wechsler, 1949).
The methodology of this study was less than desirable, and
therefore, the results should not be over-interpreted - a frequent
occurrence in studies of this type.

Firstly, as mentioned earlier,

the IQ's of the retarded and non-retarded subjects were evealuated on
different, although similar, instruments.

Secondly, the fact that the

regrouping occurred after the perceptual data had been collected was
less than desirable.

Thirdly, the small number of matched-pairs of

subjects may have caused the results to appear more slanted or less
significant than if the groups had been larger.

Also, other frequent

occurrences with the mentally retarded, such as brain damage and the
use of drugs (See pp. 83-84) were uncontrolled variables in this study.
But, whenever possible, controls were implemented to increase the
reliability of the results.
Although limitations were acknowledged, there were findings
worthy of repetition:
1. The mentally retarded subjects performed similar to
non-retarded subjects with the same MA on the DTVP.
2. The performance as a function of CA (PQ) of the
mentally retarded subjects was significantly below the nonretarded subjects on this test of visual perception.
The findings of this study should not be accepted as ultimate
findings, but rather, it is hoped that future studies, using more
exacting methodology will follow.

This study should be considered as

a pilot study for future research in this area.

However, it bears
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mentioning that replication of the study alone is not enough.

Since

the DTVP was standardised on normal subjects but frequently used with
mentally retarded subjects, it appeared imperative that extensive
research be conducted.
The numerosity of possibilities of research in the area of
visual perception of the mentally retarded is endless.

This writer

places a high priority on delineating the alleged similarities between
the mentally retarded and the normal child with a comparable CA.

For,

when this is established, there should no longer be the indiscriminate
application of research, i.e., research performed on non-retarded sub
jects may or may not be applicable for mentally retarded subjects.
Naturally, more conclusive research is needed to fully assess the
relationship between visual perceptual ability and academic performance.
Since the earlier review of research tended to indicate that faulty
perceptual maturation is correlated with inferior academic performance,
studies should be conducted to determine the most effective instructional
means to compensate for, or remediate visual perceptual problems of the
mentally retarded.
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APPENDIX
Formulas

The formulas for testing the difference between the means of
correlated data, using the Pearson Product-Moment Correlation Coefficient
(Downie & Heath, 1965, pp. 134-136) are as follows:
Pearson Product-Moment Correlation,
r

N2XY

*

-

(SX) CSY)

csx)*] [tear*

-

<sr)4]

Sums of the squares,

.

-S»S.

Standard deviation for a distribution,

*X

M

Standard error of the mean,

*2

N

-

1

Standard error of the difference between means,

*

*

x - r
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Formulas for the shortened version of testing the significance
of the difference between means when data are correlated (Downie &
Heath, 1965, pp. 136-138) are as follows:
Sum of the squares,
(CD?
N
Standard deviation of differences,

SD
Standard error of the mean difference,
SD
/V'
V

N - 1

score
Mean difference
z =
Standard error of mean difference

Formulas used in computation of Wilcoxon's Matched-Pairs
Signed-Ranks Tests (Downie & Heath, 1965, pp. 238-239) are as follows:

T

/(2H + 1)T
I
6

(N)(N + 1)
= ---- :-----

*

=

T* =-r .
S

*T was equal to the smaller of the sumsof the rankedsigned differences (Downie 5e Heath, 1965, p. 136).
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table

1

MARIANNE FROSTIG DEVELOPMENTAL TEST OF VISUAL PERCEPTION
CONVERTING RAW SCORES TO PERCEPTUAL AGE EQUIVALENTS

RAW
SCORE

TEST I
yr. - mo.

TEST II
yr. - mo.

TEST III
yr. - mo.

TEST IV
yr. - mo.

TEST V
yr. - m.

2
3
3
3
3
4

- 9
- 0
- 3
- 6
- 9
- 0

2
3
3
3
3
4

-

6
0
3
6
9
0

2
3
3
4
4
5

- 6
- 0
- 6
- 0
- 6
- 0

2
3
4
4
5
5

-

6
3
0
9
0
6

4
4
5
5
6
6

-

O

0
1
2
3
4
5

6
7
8
9
10

4
4
4
5
5

-

3
6
9
0
3

4
4
4
4
4

-

3
6
6
9
9

5
6
6
6
7

-

6
0
3
9
0

6
7
8

-

3
0
9

7
8
8

-

6
3
3

11
12
13
14
15

5
6
6
6
7

-

9
0
3
9
0

5
5
5
5
5

-

0
3
3
6
9

7
8
9
9
9

-

6
3
0
0
0

16
17
18
19
20+

7 7 8 9 10+

3
9
6
6

6
6
7
8
8

-

0
6
0
3
3

9
9

-

0
0

O vO O vO
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0
9
0
6
0
6

TABLE 2

TESTING THE SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS
TOTAL - RAW SCORES (PRIOR TO REGROUPING)

EXPERIMENTAL
CONTROL
DIFFERENCE
GROUP_______________ GROUP________________ 0))
25
41
48
62
47
42
42
54
60
64
46
66
53
53
64
58
49
66
56
54
66
65
58
55
69
46
32
63
54
63
61
58
59
53
53
64
67
60
55

54
21
45
16
54
52
61
48
56
65
51
54
54
55
57
58
64
61
56
56
58
68
55
52
65
57
67
63
56
60
67
67
67
61
54
63
57
63
67

-29
20
3
46
- 7
-10
-19
6
4
- 1
- 5
12
- 1
- 2
7
0
-15
5
0
- 2
8
- 3
3
3
4
-11
-35
0
- 2
3
- 6
- 9
- 8
- 8
- 1
I
10
- 3
-13

841
400
9
2116
49
100
361
36
16
1
25
144
1
4
49
0
225
25
0
4
64
9
9
9
16
121
1225
0
4
9
36
81
64
64
1
1
100
9
144
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TABLt 2 - Continued

EXPERIMENTAL
GROUP

CONTROL
GROUP

68
68
61
67

72
69
69
62

DIFFERENCE
(D)

D2

- 4
- 1
- 8
5

16
1
64
25

2D = 62

SD2 = 6478
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TABLE 3

WILCOXON'S MATCHED-PAIRS SIGNED-RANKS TEST
MENTAL AGES

EXPERIMENTAL
GROUP (X)
66
75
76
78
79
81
82
83
85
87
88
88
89
89
91
91
91
93
93
95
96
96
100
101
101
104
104
106
106
107
107
109
113
115
115
137

CONTROL
GROUP (Y)
60
64
66
72
76
80
80
80
81
86
86
87
88
88
90
92
94
94
95
98
99
100
100
101
102
103
105
111
114
115
115
115
115
116
117
127

DIFFERENCE
ABSOLUTE
CD)
RANK OF CD)
6
11
10
6
3
1
2
3
4
1
2
1
1
1
1
1
3
1
2
3
3
4
0
0
1
1
I
5
8
8
8
6
3
1
2
10

27
34
32.5
27
19.5
6,5
15
19.5
23.5
6.5
14.5
6.5
6.5
6.5
6.5
6.5
19.5
6.5
14.5
19.5
19.5
23.5

6.5
6.5
6.5
25
30
30
30
27
19.5
6.5
14.5
32.5

RC+)

RC-)

27
34
32.5
27
19.5
6.5
14.5
19.5
23.5
6.5
14.5
6.5
6.5
6.5
6.5
6.5
19.5
6.5
14.5
19.5
19.5
23.5

6.5
6.5
6.5
25
30
30
30
27
19.5
6.5
14.5
32.5

ERC+) * 290 ZTR(-) - 305
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TABLE 4

TESTING THE SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS
MENTAL AGES

EXPERIMENTAL
GROUP 00
66
75
76
78
79
81
82
83
85
87
88
88
89
89
91
91
91
93
93
93
95
96
100
101
101
104
104
106
106
107
107
109
113
115
115
137

'ZX - 3,414
Z « 94.83

CONTROL
GROUP n o
60
64
66
72
76
80
80
80
81
86
86
87
88
88
90
92
94
94
95
98
99
100
100
101
102
103
105
111
114
115
115
115
115
116
117
127

X2
4,356
5,625
5,776
6,084
6,241
6,561
6,724
6,889
7,225
7,569
7,744
7,744
7,921
7,921
8,281
8,281
8,281
8,649
8,649
8,649
9,025
9,216
10,000
10,201
10,201
10,816
10,816
11,236
11,236
11,449
11,449
11,881
12,769
13,225
13,225
18,769

Y2
3,600
4,096
4,356
5.184
5,776
6,400
6,400
6,400
6,561
7,396
7,396
7,569
7,744
7,744
8,100
8,464
8,836
8,836
9,025
9,604
9,801
10,000
10,000
10,201
10,404
10,609
11,025
12,321
12,996
13,225
13,225
13,225
13,225
13,456
13,689
16,129

XY
3,960
4,800
5,016
5,616
6,004
6,480
6,560
6,640
6,885
7,482
7,568
7,656
7,832
7,832
8,190
8,372
8,554
8,742
8,835
9,114
9,405
9,600
10,000
10,201
10,302
10,712
10,920
11,766
12,084
12,305
12,305
12,535
12,995
13,340
13,455
17,399

£ Y - 3,412 2x2 - 330,684 2 Y* « 333,018 E XY - 331,462
7 -_94.78__________________________________________
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TABLE 7

TESTING THE SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS
SUBTEST I, EYE-MOTOR COORDINATION - RAW SCORES

EXPERIMENTAL
GROUP
13
6
12
17
13
14
9
19
15
18
19
22
21
15
22
22
17
13
23
8
14
20
18
21
12
18
11
11
23
26
15
16
20
22
14
19

CONTROL
GROUP
13
11
14
6
14
14
14
12
17
15
11
14
12
15
14
14
18
15
10
16
15
19
16
14
20
16
17
16
21
16
18
23
23
21
22
19

DIFFERENCE
CD)

D2
0
25
4
121
1
0
25
49
4
9
64
64
81
0
64
64
1
4
169
64
1
1
4
49
64
4
36
25
4
100
9
49
9
1
64
0

0
- 5
- 2
11
- 1
0
- 5
7
- 2
3
8
8
9
0
8
8
- 1
- 2
13
- 8
- 1
1
2
7
- 8
2
- 6
- 5
2
10
- 3
- 7
- 3
1
- 8
0

S D - 33

S D 2 - 1233
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TABLE 8

TESTING THE SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS
SUBTEST II, FIGURE GROUND - RAW SCORES

EXPERIMENTAL
GROUP

CONTROL
GROUP

DIFFERENCE
(D)

5
14
11
20
18
18
17
19
18
20
16
19
17
19
20
20
20
19
19
15
10
19
20
19
19
18
19
19
20
20
18
17
20
18
18
20

19
1
17
2
20
17
20
17
16
20
16
15
20
18
20
19
18
19
20
13
18
20
19
20
19
15
20
18
20
19
19
19
20
20
19
19

-14
13
- 6
18
- 2
1
- 3
2
2
0
0
4
- 3
1
0
1
2
0
- 1
2
- 8
- 1
1
- 1
0
3
- 1
1
0
1
- 1
- 2
0
- 2
- 1
1
SD -

7

D2
196
169
36
324
4
1
9
4
4
0
0
16
9
1
0
1
4
0
1
4
64
1
1
1
0
9
1
1
0
1
1
4
0
4
1
1
S D 2 - 873
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TABLE 9

TESTING THE SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS
SUBTEST III, FORM CONSTANCY - RAW SCORES

EXPERIMENTAL
GROUP

CONTROL
GROUP

0
9
11
12
4
3
7
10
4
11
5
10
5
6
10
9
10
13
13
11
1
9
11
9
13
8
9
9
7
6
12
7
14
14
14
14

12
6
2
0
7
7
. 13
5
9
14
11
11
9
7
8
11
14
12
12
13
13
13
8
6
11
11
15
9
7
9
11
9
14
13
13
9

DIFFERENCE
CD)

D2

-12
3
9
12
- 3
- 4
- 6
4
- 5
- 3
- 6
- 1
- 4
- 1
2
- 2
- 4
1
1
- 2
-12
- 4
3
3
2
- 3
- 6
0
0
- 3
1
- 2
0
1
1
5
ED = -35

144
g
81
144
a
16
36
16
25
9
36
1
16
1
4
4
16
1
1
4
144
16
9
9
4
9
36
0
0
9
1
4
0
I
1
25
E D 2 = 841
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TABLE 10

TESTING THE SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS
SUBTEST IV, POSITION IN SPACE - RAW SCORES

EXPERIMENTAL
GROUP
4
6
7
8
6
2
6
7
4
8
6
8
5
8
7
7
6
4
8
7
3
8
8
7
7
8
7
7
7
8
8
8
8
7
8
8

CONTROL
GROUP
6
2
6
6
7
7
8
7
8
8
7
7
8
8
8
8
8
8
7
7
6
8
5
7
8
8
8
5
8
6
8
8
8
8
8
8

DIFFERENCE
(D)

D2

- 2
4
1
2
- 1
- 5
- 2
0
- 4
0
- 1
1
- 3
0
- 1
- 1
- 2
- 4
1
0
- 3
0
3
0
- I
0
- 1
2
- 1
2
0
0
0
- 1
0
0

4
16
1
4
1
25
4
0
16
0
I
1
9
0
1
1
4
16
1
0
9
0
9
0
1
0
1
4
1
4
0
0
0
I
0
0

S D - -17

S D 2 - 135
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TABLE 11

TESTING THE SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS
SUBTEST V, SPATIAL RELATIONS - RAW SCORES

EXPERIMENTAL
GROUP
3
6
7
5
6
5
3
5
5
7
3
7
8
6
7
7
5
6
6
5
4
7
6
5
7
7
7
7
7
7
7
7
7
7
6

CONTROL
GROUP
4
I
6
2
6
7
6
6
6
8
6
7
5
7
7
6
6
7
7
7
6
8
7
5
7
7
7
6
7
7
7
8
7
7
7
7

DIFFERENCE
(D)

D2

- 1
5
1
3
0
- 2
- 3
- 1
- 1
1
- 3
0
3
- 1
0
1
- 1
- 1
- 1
- 2
- 2
- 1
- 1
0
0
0
0
1
0
0
0
- 1
- 1
0
0
- 1

1
25
1
9
0
4
9
1
1
1
9
0
9
1
0
1
1
I
I
4
4
1
1
0
0
0
0
1
0
0
0
1
1
0
0
1

S D - -11

S D 2 - 89
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TABLE 12

TESTING THE SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS
TOTAL - RAW SCORES

EXPERIMENTAL
GROUP
25
41
48
62
47
42
42
60
46
64
49
66
56
54
66
65
58
55
69
46
32
63
63
61
58
59
53
53
64
67
60
55
68
68
61
67

CONTROL
GROUP
54
21
45
16
54
52
61
48
56
65
51
54
54
55
57
58
64
61
56
56
58
68
55
52
65
57
67
54
63
57
63
67
72
69
69
62

DIFFERENCE
CD)

D2

-29
20
3
46
- 7
-10
-19
12
-10
- 1
- 2
12
2
- 1
9
7
- 6
- 6
13
-10
-26
- 5
8
9
- 7
2
-14
- 1
1
10
- 3
-12
- 4
- 1
- 8
5

841
400
9
2116
49
100
361
144
100
1
4
144
4
1
81
49
36
36
169
100
676
25
64
81
49
4
196
1
1
100
9
144
16
1
64
25

C D - -23

C D 2 - 6201
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TABLE 13

TESTING THE SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS
PERCEPTIONAL QUOTIENT

EXPERIMENTAL
GROUP
52
70
70
84
60
42
56
78
62
90
62
90
76
76
84
82
70
80
92
66
66
92
78
70
86
74
78
92
92
100
76
80
94
80
84
84

CONTROL
GROUP
95
70
78
78
88
93
124
94
108
94
91
108
UO
80
90
90
82
124
86
108
95
96
108
103
90
95
94
78
94
82
90
92
100
100
98
90

DIFFERENCE
(D)

D2

-43
0
- 8
6
-28
-51
-68
-16
-46
- 4
-29
-18
-34
- 4
- 5
- 8
-12
-44
6
-42
-29
- 4
-30
-33
- 4
-21
-16
14
- 2
18
-14
-12
- 6
-20
-14
- 6

1849
0
64
36
784
2601
4624
256
2116
16
841
324
1156
16
36
64
144
1936
36
1764
841
16
900
1089
16
441
256
196
4
324
196
144
36
400
196
36

S D - -628

2 D 2 - 23,755
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TABLE 14

ANALYSIS SUMMARY OF THE MEANS DIFFERENCE FOR THE CORRELATED
DATA BETWEEN THE EXPERIMENTAL AND CONTROL GROUPS

SUM OF
DEVIATION
SQUARED

STANDARD
DEVIATION
OF THE
DIFFERENCE

STANDARD
ERROR OF
THE MEAN
DIFFERENCE

STANDARD
(2)
SCORE

36

1,202.75

5.78

1.00*

II

36

871.64

4.92

.83

.23*

III

36

806.97

4.74

-1.22*

IV

36

126.97

1.88

.32

-1.49*

V

36

85.64

1.54

.26

-1.17*

VI

36

6,186.31

13.11

2.22

- .29*

VII

43

12,799.89

18.86

3.19

-5.47**

*2> .05

»
00

I

•
VO
OO

NUMBER OF
MATCHED
PAIRS

o

HYPOTHESIS

**p <.001
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